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Food Habits of the Yellow-Bellied King Snake 
in Southern Illinois 


By W. D. KLIMsTRA 


The yellow-bellied king, Lampropeltis c. calligaster (Harlan), 
(Schmidt 1953) is probably the most abundant and widely distributed of 
the snakes characteristic of the Mt. Vernon Hill Countr; (Leighton, 
Ekblaw, and Horberg 1948) of southern Illinois. According to Jones 
and Fuller (1955) this region lies largely in the Southern Division, a 
biotic subdivision of Illinois characterized by fine-textured soils with an 
impervious substrate. Land use and resulting vegetation reflect these soil 
conditions as 20 to 30 per cent is forested, and of the remainder, about 
35 per cent is in intertilled crops, 35 per cent in small grain and hay, 
and 30 per cent in permanent pastures or idle (King and Winters 1952; 
Ross and Case 1956). Thus, a significant portion of this region is now 
in a grass-type cover or cultivated. Such an environment appears to be 
attractive to the yellow-bellied king snake as evidenced by populations. 
The nature of this habitat is exhibited clearly by the prey utilized as 
food. 


Specimens available were collected during 1950-1957 while conduct- 
ing field investigations. Laboratory techniques were similar to those 
previously reported (Klimstra 1959). The assistance of Mrs. Frances 
Newsome and Mr. John Oberheu in identification of the contents of the 
digestive tracts and the collection of specimens by several members of 
the Research Laboratory is gratefully acknowledged. This represents a 
contribution from Project No. 44 of the Cooperative Wildlife Research 
Laboratory. 


It is evident from the literature that extensive or detailed data are 
not available for this species. Burt (1935) reports an adult six-lined 
racer, whereas Smith (1950) suggests that the diet is almost entirely 
mice. Leuth (1950) and Blanchard (1921) indicate Microtus as a 
principal food item and that probably some frogs and toads are taken. 
Ditmars (1936) says that large or small rodents, birds, and lizards prob- 
ably represent a significant portion of the diet. 


Available for analysis of the foods utilized were 140 specimens 
(Table 1) collected in March (6), April (21), May (37), June (27), 
July (12), August (16), September (13), and October (8). Of the 
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total tracts, 124 contained food items; the remaining 16 which were 
empty represented March (2), August (6), September (4), and 
October (8). 


An evaluation of the total volume of food recorded in digestive tracts 
which contained food (Table 1) showed that the least volume was in 
March, and the greatest in May; however, there was no significant dif- 
ference between May, June and July. These volumetric data suggested 
reduced feeding in early spring, with increased consumption from late 
spring to early summer, and then a decrease occurring during the sum- 
mer and fall. This seasonal distribution of total average food volumes 
was possibly related to hibernation, high temperature and availability of 
foods. Specimens collected in March and April may have represented 
individuals just making an appearance from hibernation; at this season 
food supplies are scarce compared to the abundance during later months. 
The average volumes of May, June and July probably reflected increased 
food supply resulting from reproduction among the prey. Reduced 
volumes of August and September may have resulted from decreased 
activities when maximum temperatures prevailed. Conceivably the low 
average volumes of October could be associated with preparation for 
hibernation. 


Table 1. Numbers of Digestive Tracts and Food Volumes by 
Months for Lampropeltis c. calligaster. 











Food Volume Number of Digestive Tracts 
Month (c. c.) 
Total Average Total With Food Empty 
March 100 25.0 6 4 2 
April 1500 _ 71.4 21 21 0 
May 3590 97.0 37 37 0 
June 2600 96.3 27 27 0 
July 1200 100.0 12 12 0 
August 700 70.0 16 10 6 
September 600 66.6 13 9 4 
October 200 50.0 8 4 4 
Totals 10490 84.6 140 124 16 








Mammals (68.6%) yielded the greatest volume of food (Fig. 1 and 
Table 2), followed by amphibians (11.2%), birds (6.8%), reptiles 
(6.8%), insects (6.4%), and miscellaneous items (0.2%). Collectively, 
warm-blooded vertebrates contributed more than 75% of the total volume 
of food consumed. The percent frequency of occurrence and average 
frequency of the various food groups showed the same general relation- 
ship as reflected by the food volumes. 


Among the mammals a wide variety of small forms was utilized; 
however, two genera, Peromyscus and Microtus yielded somewhat signifi- 
cantly greater volumes than did other forms (Table 2). Generally 
speaking, the utilization of small mammals suggested a direct relationship 
with those that might be expected to be available in the type of open 


Ta 
ITE) 


ez 
famm: 

Per 
Mic 
Pit) 


Scai 





oe eal 
c 
=] 





~ Vw 


1959 HERPETOLOGICA 


Ww 


SOUTHERN ILLINOIS 
(124 samples) 





Table 2, QUALITATIVE AND QUANTITATIVE ANALYSIS OF FOOD 
ITEMS UTILIZED BY LAMPROPELTIS CALLIG ASTER, MARCH-OCTOBER, 








Number of Percent Frequency Total Average Total Percent 

Samples of Frequency Frequency Volume Total 

Food Items In Which Occurrence (Cu. Cent.) Volume 

Item Occurred 

fammalia 99 79.8 3i6 25 7194 68.6 
Peromyscus spp. 31 97 1550 
Microtus ochrogaster 26 70 1145 
, Pitymys pinetorium 14 32 800 
Synaptomys cooperi 10 20 700 
Scalopus aquaticus 11 23 670 
Mus musculus 9 39 579 
> Sylvilagus floridanus 6 12 500 
Unidentified 7 7 460 
Rattus norvegicus 3 3 2690 
Blarina brevicauda 7 9 240 
Citellus sp. 2 2 190 
Sorex sp. 1 1 100 
Tamias striatus 1 1 100 

mphibia 19 15:3 42 0.3 1180 11.2 
Rana pipiens 7 12 500 
Hyla versicolor 2 2 180 
Bufo spp. 2 3 150 
Hyla crucifer 2 8 160 
Unidentified 3 5 110 
Rana clamitans 1 1 60 
Acris crepitans 1 1 20 
Pseudacris nigrita 1 1 20 

eptilia 10 8.0 20 0.2 715 6.8 
Sceloporus undulatus 5 5 180 
Opheodrys aestivus 2 2 155 
Storeria dekayi 3 3 130 
Diadophis punctatus 1 1 100 
Coluber constrictor 1 1 100 
Unidentified 1 1 50 

ves 19 15.3 54 0.4 709 6.8 
Unidentified 13 15 409 
Passeriformes 4 4 200 
Galliformes (quail eggs) 1 16 100 

bsecta 19 15.3 68 0.5 667 6.4 
Orthoptera 8 47 330 
Gryllidae 7 22 240 
Locustidae 9 29 90 
Hymenoptera 2 4 125 
Coleoptera 2 6 60 
Scarabaeidae 1 3 50 
Carabidae 1 3 10 
Unidentified 4 1 91 
Homoptera 1 2 50 
Lepidoptera 1 1 1 

fiscellaneous 3 2.4 3 0.02 25 0.2 
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field and grassy environment in which this snake occurred. Among the 
amphibians, the leopard frog was used in a quantity significantly greater 
than other amphibians. Although the bulk of the avian material was un- 
identified, no great number of varieties was believed evident. It was of 
interest to note that one contained 16 quail eggs. The utilization of 
reptilian foods showed no special preference as four different species of 
snakes were represented. 
124 SAMPLES 
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Fig. 1. Monthly and annual dietary patterns of Lampropeltis c. cal- 
ligaster from southern Illinois. 


Evaluation of the seasonal occurrence of the various food groups 
suggested a rather close correlation with seasonal availability (Fig. 1). 
This was evidenced by the fact that during March, April and May, mam- 
mals constituted the major portion of the diet. In June, July, August 
and September, increasing portions of the diet were represented by the 
cold-blooded forms. However, by October, mammals were yielding 70 
per cent of the total diet. The prominent occurrence of amphibians in 
August might be reasonably explained by the fact that this is a period of t 
great availability as metamorphosis has been completed by several species ff 
of frogs. Too, water areas are usually reduced at this time, causing a 
concentration of many amphibian populations. Inasmuch as this repre- 
sents a month of high temperature this snake may have frequented 
aquatic areas (Branson 1904), and thus its diet reflected the most avail- 
able and acceptable food. Quite likely the increased appearance of in- 
sects in the diet in September can be associated with population levels 
of this source of food. When analyzed, with regard to the forms util- 
ized, it is even more significant in this respect as the Orthoptera might 
be expected to be the most prominent at this season (Fig. 1). 
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The general lack of significant quantities of insects in the diet might 
be viewed as evidence of nocturnal feeding as reported by Smith (1950). 
However, field data from the Carbondale area indicated that this species 
was primarily a diurnal feeder. It is suggested that the lack of insects 
reflected a preference for, as well as availability of mammals. Variations 
in use of mammals could be related to the incidence of other acceptable 
prey encountered during the seasonal foraging activities. 


Although this species and Coluber constrictor occupy similar habitats, 
the latter probably makes greater use of its environment as evidenced by 
its occasional arboreal habits. Field observations and stomach analyses 
indicated that both forms readily enter burrows of small mammals, cap- 
turing young and adult rodents and insectivores. Mammals and insects 
tended to compensate for each other in the respective diets, whereas 
birds, reptiles and amphibians were utilized in similar quantities. The 
Coluber yielded the more striking seasonal trends as insects were utilized 
in significantly greater quantities than exhibited by Lampropeltis. Un- 
questionably mammals constituted the most acceptable foods of the yel- 
low-bellied king snake. It might be reasoned that, because of a less 
specialized diet, the racer experiences greater security and thus might be 
less subject to the adverse affects of population declines of any one prey 
species. 
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Positive Embryo-Maternal Size Correlation in the 
Northern Alligator Lizard, Gerrhonotus 
Coeruleus Principis* 

By RICHARD A. PIMENTEL 

Herpetologists have thought that eggs or young of reptiles were of 
the same size but more numerous in larger mothers. The general occur- 
rence of this phenomenon is well known and no other possible relation- 
ship has been shown. It is here indicated that another relationship is 
present in at least one form. In fourteen Gerrhonotus coeruleus principis 
Baird and Girard, having four to six eggs per female, females had 
embryos of a size in direct proportion to the maternal head-body length. 

Collection of alligator lizards extended from July 7 to August 8, 
1949, between the coastal towns of Florence, Lane Co., and Reedsport, 
Douglas Co., Oregon. All specimens are in the Oregon State College 
Museum of Natural History. Of the eighteen, 3 were males and 14 were 
gravid females. A non-gravid female was taken on July 27. Fig. 1 re- 
ports gravid female head-body length and embryo head-body length in 
millimeters. All measurements were made on freshly killed specimens. 
All statistical tests are made at the 1% level of significance. 

Certain secondary data concerning eggs, embryos and anomalies are 
noteworthy. Females contained 2 to 6 embryos, sample mean 4.5, esti- 
mated standard error 0.25. The female with two embryos had in addi- 
tion two apparently normal eggs which showed no development. Fitch 
(1935, Trans. Kansas Acad. Sci., 29:1-38.) recorded 3 to 5 eggs for this 
form. Omitting the female with two undeveloped eggs the range is 
4 to 6 in the specimens here considered. Apparently the size of newborn 
principis has not been recorded, but coeruleus newborn range from 25 to 
30 mm. head-body length. A little growth in some embryos recorded in 
Fig. 1 would have caused them to be as large as coeruleus newborn, but 
the larger principis embryos from the medium sized females gave every 
evidence of being able to survive had they been released. The largest 
female’s embryos were not as mature and probably would have been 
born well within the coeruleus newborn size range. Only two anomalous 
conditions were observed, two infertile eggs in a clutch of four and two 
mummies with four normal embryos. The latter might indicate that this 
small race cannot produce as many embryos as the larger subspecies. 

Fig. 1 is a regression of embryo head-body length on female head- 
body length. The sample correlation coefficient for this relationship is 
0.78. This indicates a high degree of sample association between the 
two measurements. However, the sample correlation coefficient is not 
reliable because the regression function is not really linear (F=5.10 
with 6 and 55 degrees of freedom). Transformation of these embryo 
data to a log,, scale does result in a relationship not significantly differ- 
ent from linear and a sample correlation coefficient greater than 0.9. 
Although analysis of the original embryo data underestimate the degree 
of female-embryo association, unaltered data are presented because they 
are sufficient to warrant our conclusion and are probably more readily 
appreciated than are transformed data. Also, original data are sufficient 

*The trends in the above data were first noticed by Chapman Grant. 
For the loan of specimens the author is also grateful to Dr. Robert M. 
Storm. 
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to give additional support of the relationship in an Analysis of Variance 
test. Testing the homogeneity of embryo mean size irrespective of female 
size indicates a significant increase in embryo length related to female 
length. The F value was extremely high (F = 96.90 with 1 and 61 
degrees of freedom). Therefore, the probability of positive embryo- 
maternal size correlation being due entirely to chance is veritably im- 
possible. 

Assuming that the correlation is indicative of a cause-effect relation- 
ship, explanations for the association can be given. The yolk might be 
more abundant in the eggs of larger females. These females should have 
bigger internal organs and perhaps more yolk production potential. 
When egg complements are essentially the same it is possible that eggs 
from larger females have greater yolk content. This is a logical premise 
regardless of the number of eggs, but it does not seem to be supported 
by available data in the literature. Never-the-less, if the premise is true, 
it is also probable that more abundant nutrients are utilized at a faster 
rate due to more extensive vascular networks. The present data would 
then indicate that surplus nutrients contribute to greater size at definite 
stages of development. Fitch’s data do not tend to support the premise 
of this paper but his length x width, although an indication, is not 
necessarily an accurate measurement of egg volume. Also, his data lack 
series from a single locality taken at approximately the same time. The 
longest series, two groups of four shastensis each, tend to relate an in- 
verse egg size-egg number correlation. However, if accurate measure- 
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Fig. 1. Summary of female-embryo Gerrhonotus coeruleus principis 
statistics. The calculated line of regression equals 1.20 x — 84.77. The 
sample correlation coefficient equals 0.78. There is a significant increase 


in embryo size related to female size (F = 96.90 with 1 and 61 degrees 
of freedom). 
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ments of egg volumes were available for an adequate sample of these 
forms, a multiple correlation of female size, egg volume and egg number 
might support the relationship here reported. If females contribute some 
nourishment to the young and females contain the same number of em- 
bryos, larger females should provide greater growth stimulus to their 
embryos. Because the latter relationship has not been reported in reptiles, 
the more likely assumption seems to involve greater yolk supply. 


The assumed cause-effect relationship of head-body measurements in 
females and young of course may not exist. Certainly some difference in 
data would exist if the young had been born under natural conditions. 
It is also possible that female size is correlated with breeding dates. 
However, neither factor is regarded as having much probability of 
significance in this case. 


Recent reexamination of the fourteen females and their young shows 
that the preserved embryos no longer display close correlation with 
female size. This is due to much differential shrinkage after years of 
preservation. Less developed embryos, regardless of their head-body 
lengths, have shrunk more than more mature embryos. This shrinkage 
further supports the findings of this paper because an even closer rela- 
tionship seems likely if all embryos had been at the same stage of de- 
velopment. The larger embryos from smaller females were more develop- 
ed than average. 


The author does not believe that the conclusions are in any way con- 
tradictory to the female size-greater number of embryos phenomenon. 
Neither event need be mutually exclusive of the other. In certain species 
larger females may produce more eggs, in others larger embryos. Per- 
haps the size relationship is often present even when the number of 
embryos is increased. The only way to determine this is to obtain gravid 
females and analyze size relationships between females and newborn. 


BIOLOGICAL SCIENCES DEPT., CALIF. STATE 
POLYTECHNIC COLLEGE, SAN LUIS OBISPO, CALIF. 





Seasonal Variation in the Morphology of the 
Rough-Skinned Newt, Taricha Torosa Granulosa, 
with Discussion of the Systematics of the 
Granulosa Group* 

By RICHARD A. PIMENTEL 

The systematist is confronted with many factors that may cause in- 
validity of his data. Among them are seasonal changes in morphology 
and sexual dimorphism. The purpose of this paper is to consider seasonal 
and sexual differences in aquatic individuals of Taricha t. granulosa Skiiton 


*Based on part of the work done in fulfillment of the requirements for 
the degree of Doctor of Philosophy in Zoology, Oregon State College. 
The author wishes to express his gratitude for the aid of Dr. Robert M. 

Storm. 
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and to discuss the effects of such variation on subspeciation in the granu- 
losa group. The author has already given his reasons for believing that 
T. granulosa is not specifically distinct from T. torosa (Pimentel, 1958). 

Although seasonal variation in some characters of Taricha is well 
known, a quantitative study of these and other little used characters was 
undertaken to determine their taxonomic usefulness. Morphological 
characters that are cyclic have led to extensive synonymies in some genera, 
e.g. aquatic and terrestrial phases of T. ¢. torosa have been assigned to 
different species. Therefore, samples from two localities of a single sub- 
species may be taken at different times and the variation observed therein, 
actually seasonal, may suggest taxonomic differences when none exists. 
Also, because of heredity and environmental effects on seasonal variation, 
one cannot assume that animals collected from two localities on the same 
day are equivalent from a seasonal point of view. The basic problem in 
seasonal variation is due to the worker's inability to separate known differ- 
ences into geographical and seasonal components. The only valid way 
one could consider raw data of this type would be to limit racial separation 
to groups showing greater morphological difference than the range of 
seasonal variation at a single locality. Because this method is very crude, 
it would tend to eliminate seasonally variable characters from taxonomic 
consideration. On the other hand, cyclic characters could be useful if 
ratios or other mathematical devices could be found that cancel the effect 
of seasonal changes. Such attempts were made in this study to eliminate 
the effect of discovered seasonal variation in the rough-skinned newt. 

METHODS. Five male and five female newts were obtained at Peavy 
Arboretum Pond, approximately 7 mi. N. Corvallis, Benton Co., Oregon, 
April 2, 1951. The newts were collected in two systematic samples with 
a random start, one for males and one for females. The sample sizes 
were determined by the method in Cochran and Cox (1957, sec. 2.22). 

To determine the prevalence of sexual dimorphism and seasonal varia- 
tion, a series of measurements was made April 2, 9, 13, 18, 24 and May 
6 and 23, 1951, while they were in the aquatic phase of their life cycle. 
During the period of observation they were kept in an aquarium with a 
terrestrial portion. The study was terminated when one remained out of 
water two days and three one day. Correlated observations made in the 
field indicated that these data were not peculiar to the laboratory. 


Measurements recorded were weight, snout-vent length, tail length, 
greatest height of tail, left front leg (axilla to tip of third digit), greatest 
metatarsal width, left mid-femur width, left axilla to left groin, cranial 
length (left nares to posterior limit of left posterolateral cranial protub- 
erance), cranial width (across posterior cranial protuberances), mouth 
width (across point of lower jaw articulations), between anterior corners 
of eyes, and length of left eye slit (anterior to posterior corners of eyelid, 
extending by pushing eyeball to maximum from roof of mouth). The 
weight was recorded in grams and the other measurements in millimeters. 

An introduction to the statistical procedures used is given by Li 
(1957). The author has chosen this means of analysis because it is the 
only adequate method for investigations of this kind (Fisher, 1951, chap. 
6). Each measurement was analyzed by means of a two variables of 
classification, completely randomized Analysis of Variance with five obser- 
vations per subclass. Time was considered one variable of classification 
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with seven levels, the seven dates upon which measurements were made. 
The second variable of classification was sex with two levels, male and 
female. 


The following hypotheses were tested at the 5% level of significance 
for each measurement: 

1. The seven time effects are zero, or the measurement is not altered 
through time. 

2. The two sex effects are zero, or there is no sexual difference dis- 
played in the measurement. 

3. There is no interaction between time and sex effects, or time and 
sex do not show effects together that they do not produce separately. 

For this type of Analysis of Variance we must assume that the observa- 
tions in each subclass comprise random samples from normal populations 
with the same variance and that the time and sex effects are additive. 
The nature of the accumulation of data should satisfy the requirement of 
random sampling. Cochran and Cox (1957, p. 91) have the following to 
say about invalid Analysis of Variance assumptions: 


“Although generalization is hazardous, experience suggests that in the 
majority of experiments, at least in the field of biology, these disturbances 
are not sufficiently great to invalidate the technique. They do imply, 
however, that significance levels and confidence limits must be considered 
approximate rather than exact. For the same reason, the inflexible use of 
say the 5% significance level to divide the effects into those that are 
regarded as real and those that are not is hardly justifiable.” 

Cochran and Cox further mention that unequal population variances 
cause a great deal of difficulty. In this study a precise test of equality of 
variances was not warranted because of the relative homogeneity of the 
ranges of the samples. This would indicate homogeneity of variances 
(Dixon and Massey, 1957, pp. 273-274). 

Observations from slightly different populations may cause the sample 
means from the different populations to appear to be random variables 
from a single population. For this reason all non-significant variations, 
according to the Analysis of Variance tests, were also studied by using 
Student’s ¢ test to analyze the extreme levels of a single variable of classi- 
fication by the technique of Paired Observations (Fisher, 1951, sec. 16; 
Li, 1957, sec. 8.7). The ¢ test can be used in this manner because of the 
way the data were collected. Paired Observations in this instance, using 
the ¢ test, is equivalent to using Randomized Blocks when comparing 
three or more samples. Each individual animal could be considered the 
generator of a Randomized Block with the different block treatments being 
the seven time periods of measurement. The analysis would not be quite 
this simple because the difference between males and females would be 
confounded within blocks. For this reason the analysis would of necessity 
become that for a Split-plot Design. Since the desired results could be 
obtained as accurately and more simply by ¢ tests, the author used them. 

Tests for significant linear, quadratic, cubic, etc., trends in the data 
were not made. That type of trend present does not seem important 
unless it can aid in obtaining corrections, but that a trend does exist is 
important. Since a procedure for attempting correction was already estab- 
lished, little was to be gained by finding the trends present. 
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Table I is unconventional in that it merely records sample means; the 
Analysis of Variances calculations are eliminated. The more detailed 
calculations are available (Pimentel, 1952). Table I includes sample 
means for males and females on each date of measurement plus a grand 
sample mean, mean of means, for each sex. An asterisk (*) after a 
factor indicates a significant time change; an (x) indicates a significant 
difference between the sexes for that factor. 
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RESULTS. The results of analyzing sixteen morphological characters 
of Taricha torosa granulosa during the aquatic phase of their life cycle 
are summarized as follows: 

7 1. Sexual size difference is present for all characters except distance 
between anterior corners of the eyes and eye slit diameter. 
2. Both sexes show a decrease in body weight and mouth width from 
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April 2, to May 23, 1951. These are the only time variable characters 
observed in the females. 

3. Males alone show a decrease in tail height, tail length, width across 
metacarpals and metatarsals, width at mid-humerus and mid-femur, and 
cranial width. 

4. Characters not found to vary in males through the indicated time 
are snout-vent, left front leg, left hind leg, axiila to groin, cranial length, 
eye-to-eye and eye slit. 

5. Decreases that may occur, but are too slight to be detected by the 
present tests are female tail length through time, and sexual differences in 
the distances between the anterior corners of the eyes and eye slit diameter. 

Three methods were used in an attempt to eliminate the effect of 
seasonal variation in granulosa—tatios, the Analysis of Covariance and 
Confidence Intervals. Ratio estimate correction would depend primarily 
on two changing characters maintaining a set mathematical relationship to 
one another. Solution of the problem by means of the Analysis of Co- 
variance would result only if many possible sources of difference were not 
present. The use of Confidence Intervals will solve the problem, but the 
size of such intervals must be considered for practicality of the method. 
Unfortunately neither ratios nor the Analysis of Covariance will eliminate 
the problems of seasonal variation in granulosa. Also, Confidence Inter- 
vals are useless because estimates using them result in wide ranges. 

DISCUSSION .—Little attention is paid to sexual dimorphism because 
critical workers handle this factor properly. The common practice of 
searching for such differences in taxonomic studies and then treating 
males and females separately in the definitive study is a generally accept- 
ed, valid solution to the problem. However, in frequent studies based 
on inadequate numbers of specimens, erroneous conclusions can be 
drawn. If samples are small, a comparison of males and females might 
not discover an existing case of sexual dimorphism. However, definitive 
comparison of samples containing different male-female proportions can 
discover differences due to sexual dimorphism and not geographical 
races. 

Since seasonally variable measurements are used for taxonomic pur- 
poses in the granulosa group of Taricha torosa, questions arise as to the 
systematics of the group. The data indicate a 5.8 mm. change in male 
tail length and 7.8 mm. change in male tail height. The true changes are 
at least this great and probably greater and thus question the validity 
of these seasonally variable measurements for distinguishing among sub- 
species of the granulosa group. By considering seasonal variation with 
other data certain taxonomic conclusions are possible. 

The granulosa group consists of four subspecies: granulosa, mazamae, 
simulans and twittyi (Myers, 1942; Stebbins, 1951). The biological 
differences between the granulosa and torosa groups validate granulosa. 
Although the validity of tail measurements in diagnosing mazamae 
should be questioned, the blackish ventral markings of the breeding 
males make this subspecies immediately discernible. However, mazamae 
acquired by Dr. Robert M. Storm lost this pigmentation in the laboratory. 
Perhaps this is not a normal consequence due to assuming the terrestrial 
phase, as is the loss of more restricted melanistic pigment in granulosa, 
but the possibility was suggested by the reduced pigmentation of the 
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venter of mazamae observed by the author in August, 1948. Stebbins 
(1951) questions the validity of simulans and twittyi, the former on 
biogeographical grounds. Since simulans does not “make sense” bio- 
geographically and is diagnosed primarily on the basis of seasonally 
variable characters, it seems best to consider it invalid at present. Bio- 
geographical and morphological criteria place simulans in the synonymy 
of granulosa. T. g. twittyi, although questioned by Stebbins, is diagnosed 
on the basis of pigment pattern and would seem valid biogeographically. 
Its status needs further study. 

Although this study has been limited to a particulart salamander, an 
extension of conclusions is possible. Any character that is subject to 
seasonal variation should be avoided for taxonomic purposes unless ratios 
or other devices can be found that will validate its use. 
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SOUND PRODUCTION IN NEWTS.—In March, 1958, I collected 
locally 35 mature Notophthalmus v. viridescens, 80 percent males, aver- 
aging 100 mm. The newts would not have started breeding for another 
month or so under natural conditions. They were put in a large tub 
with mud on the bottom and growing water plants. In one or two places 
some moss jutted above water level. A light bulb was placed near the 
tub and the newts responded to the warmth. Breeding started within 
seven days. 

Often the male newts would “sit” on the moss clumps and utter a 
series of clicks similar in sound to the noise made by snapping the tongue 
on the roof of the mouth. When the newt “‘sits’’ the tail and hind legs 
are flat against the ground, arms extended and raising forepart of body. 
The sound is a “‘tic tic tic’ with five- or ten-second rests between each 


sound. The performance continued all day.—Steve Christman, Barneveld, 
ny 
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Chorus Structure in the Striped Chorus Frog, 
PSEUDACRIS NIGRITA 


By DONNA FitzRoy HARDY 


In spring, choruses of hylid frogs often exhibit definite structure 
or call-order. Goin (1949:59) found that Hyla crucifer bartramina 
(Harper) called in trios in regular sequence. Similar behavior was ob- 
served by me in the striped chorus frog, Pseudacris nigrita triseriata (Le 
Conte), March 28 and 29, 1958, in a small pond seven miles northeast 
of Lawrence, Douglas County, Kansas. 


Striped chorus frogs exhibit a variety of interesting behavioral traits 
in addition to their social calling behavior. According to my observa- 
tions, a chorus sometimes stopped singing and the frogs submerged in 
the water because of a moving object, as Courtis observed in “toads” 
(1907:677). Brattstrom and Warren (1955:187) found that Hyla 
regilla stopped singing only when the observer moved and not in re- 
sponse to noises and other vibrations. The individuals of Pseudacris 
nigrita observed by me sometimes stopped calling because of an auditory 
stimulus (for example an airplane flying directly overhead). In such 
cases they usually remained motionless in the water, often with vocal 
pouches inflated. After one to ten minutes, the length of time apparently 
being dependent on strength of stimulus, the chorus began again. Usual- 
ly one frog initiated the calling, clinging half out of the water to a twig 
or floating object. 

The posture of the singing male may influence the other males; cer- 
tainly it plays no part in bringing about the response of females to the 
males (Martof and Thompson, 1958:92). Soon after one male began 
calling, a second male joined in at a slightly lower frequency in each 
case recorded. These two were followed by a third and sometimes a 
fourth frog. The frogs were usually from ten inches to two and one 
half feet apart, but sometimes were as much as 30 feet from one another 
when the chorus began. The male initiating calling retained the lead 
in the choral group. Although Goin (/oc. cit.) stated that a chorus of 
Hyla crucifer seemed to be made up of a number of separate trios, I 
occasionally observed individual Psewdacris nigrita leading two independ- 
ent trios simultaneously. A full chorus may thus be composed of many 
inter-related trios. A frog that ceased to call almost immediately had its 
position in the call sequence taken by a-new frog. The order between 
frogs in the second and third positions sometimes fluctuated, especially 
when new frogs were involved. I observed, as Jameson (1954:37) did 
in Eleutherodactylus latrans and Syrrhophus marnocki, that a ‘‘duel of 
voices” results in the stronger-calling (presumably the louder and more 
persistent) frog regaining the lead. This may happen when a lead frog, 
which has stopped singing because of a disturbance, is replaced by a 
weaker-voiced frog in the order of calling. 


There is physical as well as vocal competition for the lead position 
in the chorus. The amount of interaction between the male frogs sug- 
gests “intermediate density of population cover’ (Martof and Thompson, 
loc. cit.). Males not calling approached to within an inch of the’ lead 
chorus frog, but usually did not stay. Greenberg (1942:442) observed 
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two male captives of Acris crepitans to move forward spasmodically and 
clasp each other while calling. He found also that a calling male in 
captivity was clasped by non-calling males, several thus piling in a heap. 
A piling up of frogs may also mean that more than one male is strug- 
gling to clasp the same female or attempting to get into a more favorable 
position for clasping, as Banta (1914:176,177) observed in Rana sylvat- 
ica sylvatica. Several times I observed two males, one on top of the 
other, swimming through the water, the bottom one clasping a third frog 
which may have been a female. However, clasping frogs usually were 
males that separated quickly. 

On numerous occasions males swam up to within a few inches of 
calling lead frogs, rarely to frogs second in the sequence. One to four 
frogs at a time either started to call or clasp the lead frog. The lead 
frog always ceased calling normally when another frog approached, and 
began a rapid, high-pitched “barking.” The lead frog sometimes charged 
at the intruder and clasped it, while in other instances it swam after the 
intruder, holding the front part of its body partly out of the water. The 
lead frog usually retained its dominance and the other frogs disappeared. 
Greenberg (Joc. cit.) observed that a seized male Acris crepitans vibrated 
its side and throat to effect its release when clasped by another male. 
I observed males struggling in the water, but did not see any vibration. 
Occasionally I observed a lead frog to swim around its perch in circles 
of several inches in radius before it resumed its normal calling. Even 
if the lead frog was pounced upon by one to four other males, it re- 
turned and regained the lead in the chorus. In one and one-half hours 
one lead frog was approached by nine other frogs, clasped one intruder, 
was clasped by one intruder and was dislodged from its perch once. The 
only time an intruding frog was observed to take over the lead of a 
chorus was when it did so by calling more persistently; the intruder did 
not physically displace the lead frog. 

The calls of male frogs in the breeding season attract females of the 
same species to sites favorable for depositing eggs. The calls also attract 
other males to these same sites, and thus tend to assure the fertilization 
of a greater number of eggs by bringing about a concentration of both 
sexes at one place. Jameson (1954:38) suggests that since call patterns 
exist throughout the year, they may not be breeding phenomena entirely, 
but may be linked to the development of breeding patterns. Probably 
the function of chorus structure can adequately be explained by investi- 
gating the role of the lead frog. 

Chorus structure may confer a reproductive advantage to the lead 
male because of the differences in loudness, and thus also ‘“‘attractive- 
ness” to females of the lead male over males lower in the chorus struct- 
ure. The frog with the loudest voice can be heard over the greatest area; 
it thus can attract more females than can males having weaker voices. 
It seems logical to assume that the male attracting the most females will 
clasp the most females and fertilize the most eggs. It also seems probable 
that offspring from the loudest-voiced males will be louder voiced than 
offspring from weaker voiced males. This would perpetuate loud voices 
in the population and help sustain such correlated behavioral mechanisms 
as the physical repulsion of intruders to maintain the lead position. 
Henry S. Fitch has suggested (verbal communication) that chorus 
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structure may make it possible for a female to be attracted to and ap- 
proach a certain male for clasping by allowing the female to distinguish 
individul male voices. Martof and Thompson (Joc. cit.) found by lab- 
oratory experiments that a female responds to the call of a male by mov- 
ing into contact with him, whereupon clasping results. It would probably 
be more difficult for a female to hear an individual male calling if all 
the males were calling at the same time. 


Thus, call order may have two advantages to a species of frog. First, 
the lead frog may benefit by being able to attract more females than the 
other males and fertilize more eggs. Secondly, the species as a whole 
benefits because the females have a better opportunity to be clasped, 
since they can approach individual males. 
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A RECORD-SIZE DWARF SIREN.—A 250 mm. (97% in.) female 
Pseudobranchus striatus axanthus, collected Sept. 18, 1956 by the author 
from a small water hyacinth pond 5 mi. S., 3144 mi. W. Gainesville, 
Alachua Co., Florida is a new size record for the species. Conant (1958, 
A Field Guide to Reptiles and Amphibians) gives the record Dwarf 
Siren as 8Y4 in. and the record P. s. axanthus as 8Y, in. The specimen 
is U. F. 10022 in the collection of the University of Florida—John R. 
Freeman, Dept. Biol., Univ. Fla., Gainesville. 
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Reproduction and Food of Some California Snakes 
By JOHN D. CUNNINGHAM 

The following notes have been assembled during several years from 
observations made chiefly in southern California. Some notes were made 
of specimens in the herpetological collections of the University of Cali- 
fornia at Los Angeles and the Yosemite National Park Museum. Certain 
other observations resulted from a research grant from Richfield Oil 
Corporation, under the direction of Dr. Raymond B. Cowles. 

Measurements are in millimeters. Total lengths are indicated by TL, 
body lengths by BL. 

Arizona elegans. A juvenile from Indio Hills, Riverside Co., con- 
tained a juvenile Dipsosaurus dorsalis. Captives have eaten lizards and 
mice. 

Chionactis occipitalis. Several contained scorpions and captives have 
eaten scorpions on numerous occasions. 

Coluber constrictor mormon. A 549 BL female contained 4 eggs, a 
661 BL snake 5 eggs, and a 617 BL female 5 eggs; a 787 TL female 
laid 4 eggs July 22, a 838 TL female 9 eggs July 26; a 940 TL female 
from Yosemite Valley, Mariposa Co., June 6, laid 1 egg July 26, one 
Aug. 14, one Aug. 16, 3 Aug. 17, 2 Aug. 18, 1 Aug. 20 and died Aug. 
23 with four more large, well-developed eggs. Another snake from 
Yosemite laid 8 eggs July 13, another snake 5 mid-July. Notes on file in 
the Yosemite Museum indicate that a copulating pair was discovered 
near Swamp Lake (5200’), Tuolumne Co., July 7, 1938. On several 
occasions near Swamp Lake racers have been captured in mouse traps. 
Captive snakes have eaten mice, moles, grasshoppers, Hyla regilla and 
other snakes of the same species. 

Crotalus atrox. A 914 BL female had 14 young. 

Crotalus mitchelli. Notes accompanying a pyrrus in the UCLA collec- 
tion, Santiago Peak, Riverside Co., state that a “Bobcat was driven off 
the still wiggling snake. It had apparently consumed the anterior part of 
the body.” A stephensi, Needles, San Bernardino Co., June 10, contained 
small eggs. 

Crotalus ruber. A captive ate a meadow mouse, dead for two days. 

Crotalus cerastes. A captive ate a mouse, dead for at least two days. 
One was discovered in the open near Borrego Springs, San Diego Co., 
May 14, 1955, at 11:35 a.m., consuming a recently killed antelope ground 
squirrel (Citellus leucurus). Several contained Cnemidophorus tigris. 

Crotalus viridis. A large snake near Skyforest, San Bernardino Co., 
was swallowing a DOR Beechy ground squirrel (Citellus beechyi) and 
contained the remains of another. A juvenile from the same area con- 
tained a Sceloporus graciosus vandenburgianus. One from Palos Verdes, 
Los Angeles Co., contained a Sceloporus occidentalis. Juvenile viridis 
seem to feed primarily upon lizards. Another from Palos Verdes con- 
tained a brush rabbit (Sy/vilagus bachmani). In Yosemite Valley one was 
observed swallowing a willow woodpecker (Dryobates pubescens). One 
captured at 6500’ in Tenaya Canyon, Mariposa Co., contained a pika 
(Ochotona princeps). A captive juvenile was swallowing a mouse when 
an adult snake began to consume the same mouse from the other end. 
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The larger snake swallowed the mouse and the smaller snake as well. 
On Dec. 20 one from the Santa Monica Mountains, Los Angeles Co., 
captured the previous August, gave birth to 6 small, dead embryos. The 
embryos and female were bloody, and trails of blood were scattered about 
the cage. Five young, all about 275 TL, were born to another Sept. 16; 
their eyes were cloudy by Sept. 27, clear by Sept. 30; one shed Oct. 2, the 
others Oct. 3. Eight, about 250 TL, were born Oct. 10; Oct. 16 another 
was found dead in the cage; Oct. 19, all 8 had cloudy eyes; one shed 
Oct. 23, the others by Oct. 29. Two were born to another elleri Oct. 17. 


Diadophis amabilis modestus. A female laid 9 eggs June 8. A 610 
TL snake swallowed a 483 TL snake of the same species, later disgorging 
it. Captive snakes ate various lizards, Batrachoseps, and Hyla regilla. In 
subduing large lizards constriction is used. 

Lampropeltis getulus californae. A female from the Santa Monica 
Mountains, Los Angeles Co., May 30, laid 5 eggs July 16. Nine were 
laid by another July 7. These eggs were maintained at 25-27° C. until 
Aug. 7, then at 35° C. until Sept. 3 when the first hatched; four days 
later another hatched; all other embryos were dead. On July 6 another 
female laid 6 eggs. Notes in the UCLA collection indicate that a copulat- 
ing pair was found May 14. A snake that ate the tail of a Batrachoseps 
attenuatus died within an hour, presumably from the salamander’s dermal 
toxins. One captured July 16 near the Mojave River State Fish Hatchery, 
San Bernardino Co., disgorged a 457 TL Rhinoceilus lecontei. One from 
North Coles Levee, Kern Co., June 19, contained 5 young meadow mice 
(Microtus). 

Lampropeltis zonata. A female captured near Skyforest, San Bernar- 
dino Co., laid 3 eggs July 18. Several have contained Sceloporus occi- 
dentalis and S. graciosus vandenburgianus. In Yosemite National Park 
one was found swallowing a nestling russet-backed thrush (Hylocichla 
ustulata). 

Masticophis flagellum piceus. A racer collected near Barstow, San 
Bernardino Co., contained a Cnemidophorus tigris. In captivity cannibal- 
ism has been observed on several occasions. These racers readily accept 
dead food. One from Hesperia, San Bernardino Co., June 19, laid 9 eggs 
av. 35x21 mm. June 24. 

Masticophis |. lateralis. One from Frenchman Flat, Los Angeles Co., 
June 1, contained 6 eggs; one 816 BL (1150 TL) from near Riverside, 
Riverside Co., July 7, contained 6 eggs 47x17x14 mm. Another laid 1 
egg June 26 and 6 more June 27. One 940 TL collected June 24 and 
one 1016 TL collected June 28, each contained 6 eggs. Racers have been 
found with Uta stansburiana, Sceloporus occidentalis, and Elgaria multi- 
carinata in their stomachs. Captives readily accept dead food. One was 
observed robbing a wren nest in a sycamore tree. Notes on file in the 
Yosemite Museum tell of a racer chasing a fence lizard. The chase lasted 
for 40’, the snake keeping the lizard in a dirt roadway where its locomo- 
tion was difficult. 

Pituophis catenifer. One from San Bernardino Mountains, San Ber- 
nardino Co., contained a gopher (Thomomys bottae). At the same locality 
at 11:00 A.M. July 25 a series of squeals was heard from a growth of 
tall grass, where a gopher snake was discovered struggling with a meadow 
mouse (Microtus longicaudus). Still another from the same area had two 
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juvenile birds in its stomach: One at Gentry, Mariposa Co., was discov- 
ered eating young juncos (Junco oreganus) from a nest. In captivity eggs 
are frequently eaten. 

Salvadora hexalepis virgultea. In the Santa Monica Mountains, Los 
Angeles Co., April 22, at 1:27 P.M., a snake was observed chasing a 
Cnemidophorus tigris down a rodent burrow. 

Thamnophis elegans couchi. One was observed at Mirror Lake, 
Yosemite Valley, Mariposa Co., swallowing a 250 mm. sucker (Cato- 
stomus occidentalis). 

Thamnophis e. elegans. In the Yosemite region snakes were found 
with Rana muscosa, Hydromantes platycephalus, and juncos (Junco 
oreganus) in their stomachs. 

Thamnophis elegans gigas. Notes in the UCLA collection indicate 
that a snake from Buena Vista Lake, Kern Co., 8:15 P.M. (144 hours 
after dark), Sept. 24, was swallowing a live “Sacramento blackfish” 
which it had just dragged onto the canal bank of the lake. One found 
there July 24 contained 24 eggs. 

Thamnophis elegans hammondi. Some have contained transformed 
and tadpole Rana aurora, Bufo californicus, Bufo boreas halophilus, Hyla 
arenicolor and H. regilla. A 649 BL female from the Mohave River, San 
Bernardino Co., May 28, contained 19 eggs. A 461 BL female from the 
same area contained 6 eggs, av. 17x9 mm. Snakes were observed in 
copulation at the above locality March 29. A 511 mm. female from 
Irvine Park, Orange Co., gave birth to 6 young, 4 alive, Oct. 22. 

Thamnophis elegans terrestris. A 479 BL female from near Elk, 
Mendocino Co., June 30, contained 12 eggs. 

Thamnophis sirtalis. A large female from Yosemite Valley, Mariposa 
Co., June 14, had 29 eggs. One from Swamp Lake, Tuolumne Co., July 
6, had 4, another 5 eggs. A 591 BL from Tapia Park, Los Angeles Co., 
contained 12 eggs av. 23x11 mm. Another 889 BL from the same area 
gave birth Aug. 28 to 20 young, 18 alive, all about 250 TL. Snakes 
collected at Swamp Lake contained insects and Hyla regilla. 

Trimorphodon vandenburghi. One from Ribbonwood Camp, River- 
side Co., contained an adult Sceloporus orcutti. 

UNIVERSITY ELEMENTARY SCHOOL, DEPARTMENT OF 
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NOTES ON ANNIELLA.—Gorman (Copeia, No. 2: 148-150, 1957) 
reported areas where legless lizards (Anniella p. pulchra) have been col- 
lected recently. While engaged in research and collecting in southern 
California for Richfield Oil Corporation, under the direction of Dr. 
Raymond B. Cowles, the writer discovered Anniella in several additional 
areas. Temperatures were secured as described by Mullally and Cunning- 
ham (Herpetologica, 12: 57-67, 1956). 

On the morning of March 6, 1954, three were collected in San 
Francisquito Canyon, 6 mi. N. Saugus, Los Angeles Co. Vegetation in 
this foothill region is Upper Sonoran, with scattered live oaks (Quercus 
agrifolia), elderberries (Sambucus) and buckwheat (Eriogonum fascicu- 
latum). Two were discovered together under a log. Body (cloacal) 
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temperatures 13.8°, soil 12.2°, and air 10.6° C. Another was discovered 
under a nearby boulder. The soil was loose and sandy. 


On several occasions they have been collected in the South Cuyama 
Valley Richfield areas, Santa Barbara Co. On February 20, 1955, one 
was discovered beneath a boulder in damp, sandy soil near a small, 
flowing stream; body temperature 17.0°, air 14.0°, and soil 16.1° C. 
Vegetation is predominately juniper (Juniperus), willow (Salix) and 
mule fat (Baccaris). They were most frequently captured in the early 
morning or around dusk. 


On April 25, 1955, one was collected from beneath a boulder on an 
alluvial fan 2 mi. E. Hwy. 99 in the Wheeler Ridge Richfield area, Kern 
Co. Vegetation was sparse, consisting of short grass and Erodium; soil 
fine and fairly hard packed. Although it was slightly damp from a rain 
two days previously it would soon dry out and harden. Many boulders 
in the vicinity were overturned but no others were found. The surround- 
ing country is largely rolling hills. During the summer the surface 
temperatures become so high that diurnal activity would be impossible. 


Near Gilman Hot Springs, Riverside County, May 30, 1955, one was 
discovered under a log at 0910 DST. The air was 19.0° and the soil 
19.8° C. Another was discovered under a log 3 mi. NE. San Jacinto, 
Riverside Co. On February 11, 1956, 2 mi. NE. Sun Valley, Los Angeles 
Co., one was discovered under a piece of tin in sandy soil. The soil was 
18.6° and the air 23.0° C.—John D. Cunningham, University Elementary 
School, U.C.L.A., Los Angeles 24, Calif. 


STATUS OF THE SALAMANDER AMBYSTOMA TREMBLAYI 
COMEAU.—Noel-M Comeau, in the Annales de L’ Acfas, 9 (1943), 
Sect. 4, (21): 124-5, poorly describes a new salamander, Ambystoma 
tremblayi based upon one female specimen from an unknown locality, 
presumably from the region of Quebec, Province of Quebec, Canada. 
A. tremblayi is supposedly distinctive in having: 1) the row of prevomer- 
ine teeth divided into four groups; 2) internal nares large and round; 
3) two planter tubercles on each foot; 4) four phalanges in the fourth 
toe; 5) short digits; 6) blue spotting. Comeau (in litt.) states that the 
holotype was taken at Cap Rouge, near Quebec but the specimen has 
since been lost and no additional individuals of tremblayi have ever been 
collected. No comparison is made with any other ambystomas and the 
characters given in the description are not definitive. 


The arrangement of the prevomerine teeth and the emphasis on the 
blue spots suggest tremblayi may possibly be one of the two species, 
Ambystoma laterale or Ambystoma jeffersonianum, both of which occur 
near Quebec. This name, Ambystoma tremblayi, must be treated as a 
nomen nudum because it does not satisfy Article 25 of the Rules of 
Zoological Nomenclature since Comeau does not “differentiate or distin- 
guish . . . the species from . . . other species.’—Arden H. Brame, Jr., 
Department of Biology, University of Southern California, Los Angeles 
7, California. 
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A Patternless Phase of the Copperhead* 
By HENry S. Fircu 

In the course of a ten-year study 1279 copperheads (Agkistrodon 
contortrix mokeson) have been examined from the University of Kansas 
Natural History Reservation, a 590-acre tract in the northeastern corner 
of Douglas County, Kansas, along with many others from nearby areas 
in the same and adjoining counties. Some attention has been directed to 
the amount of individual variation in pattern. The chestnut “hourglass” 
markings vary in shape, in number and in deviation from symmetry 
between left and right sides, to such an extent that their arrangement 
provides a valuable check on the identity of recaptured individuals marked 
by scale clipping. Color also varies, but color differences between indi- 
viduals are in part secondary sexual characters and also result from onto- 
genetic changes and the different stages in the molt cycle. 





Fig. 1. Patternless adult male copperhead and normal adult female. 


Although there is some variation in color and pattern, the general 
appearance is much the same in different individuals; to one familiar 
with the species, ordinarily each snake is immediately recognizable as a 
copperhead and as a member of the northern subspecies, noticeably differ- 
ent in appearance from the southern subspecies contortrix or the south- 
western subspecies /aticinctus. However, from time to time, individuals 
that were extraordinarily different in appearance were encountered. On 
September 22, 1957, a female of normal appearance gave birth to four 
young; two females of normal appearance and two patternless males of 
uniform dull brown. In all characters other than pattern, these two 
individuals seemed to be normal. They were kept in captivity and force 
fed with strips of raw beef. They thrived on this diet. However, on one 
occasion when they were nearly a year old, after a routine feeding was 
completed and the second snake was returned to the container, the other, 
irritable as usual after handling, struck it just behind the eye. Almost 
immediately the bitten snake showed signs of distress, and in less than a 


*Financial assistance received from the National Science Foundation is 


gratefully acknowledged. 
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minute it collapsed. After a few minutes of slow, spasmodic writhing, on 
its sides or back, it died. 

On July 20, 1958, a third patternless male copperhead was found 
alive in a funnel trap. This individual was probably near ten months old 
at the time of its capture (since the young are born in early fall), but its 
length (280 mm.) was not much greater than that of normal individuals 
at the time of birth. On September 8, 1958, another female of normal 
pattern produced a litter of five young (three males and two females) all 
normal except for one patternless male. 

On September 28, 1958, a patternless adult male was trapped at a 
hibernation ledge; a normal adult female was in the same trap with him. 
In this adult male the appearance was like that of the four young seen 
previously. In all, the ground color, both dorsally and ventrally, was that 
of a normal copperhead; a buffy brown with grayish suffusion, but the 
darker markings that normally occur on this background were totally 
lacking. It lacked the characteristic facial mask, consisting of a narrow, 
hairpin shaped dark streak with a whitish inner margin, running from 
the eye back to the lower temporal region and looping behind the angle 
of the mouth to pass anteriorly along the side of the lower jaw. 

The capture site of the adult male was only 150 feet from the site 
where the patternless young was trapped two months earlier. An indi- 
vidual copperhead usually stays within a home range of only a few acres. 
Therefore this patternless young (or its mother) may have been sired by 
the patternless adult. The other two litters with patternless young born 
in captivity, were probably not derived from him. One of the gravid 
females was caught 4300 feet, the other 3000 feet, from the capture site 
of the male, and these females were some 1600 feet apart. Therefore it 
is most probable that the sires were different, and that the genetic factors 
causing the patternless condition are scattered throughout the local popu- 
lation. 

The area within which the patternless phase occurs is probably small, 
otherwise the patternless snakes would have been noticed before by the 
many collectors from the University of Kansas who have found copper- 
heads in various localities in Douglas County. Vernon Mann of La Cygne, 
Kansas, approximately 50 miles south-southeast of the Reservation, has 
collected several thousand copperheads in that vicinity, but has never seen 
a patternless individual. 

The copperhead’s normal pattern is highly adapted to camouflage the 
snake against its normal background of leaf litter in the forest. Without 
the ruptive effect of the normal markings the snake would be far more 
conspicuous against its normal background. The snake might then be 
handicapped in the ambushing of prey by which copperheads normally 
hunt. Also, the snake might be made more vulnerable to predators. The 
ratio of four newborn young (of three litters) to one adult among the 
patternless snakes suggests that most of them are soon eliminated by 
natural selection and that the normal pattern is favored. Among copper- 
heads born in captivity (approximately 80 per cent males) the patternless 
phase appeared in three of 323 individuals and two of 61 litters and it 
appeared in one of 127 first-year young (90 of them males) found in 
the field. But it appeared only once in the 829 older young and adults 
(including 490 males) among which six or seven occurrences might have 
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been expected if the patternless young were found in their true ratio to 
normal young, and if the numbers of patternless individuals were not 
reduced more rapidly than the normal individuals in later life. 

Although these figures suggest that the patternless copperheads may 
be eliminated at six or seven times the rate of their normal counterparts, 
lack of pattern may be advantageous under some circumstances. In leaf 
litter the varying shades of brown, and the contrasting pattern of light 
and shadow on the curled leaf surfaces produce a background against 
which the copperhead’s normal pattern harmonizes. However, on the 
Reservation, the population of copperheads disperses into varied habitats 
in summer, and the snakes may live in tall grass not associated with 
woodland. The mat of dead grass at ground level is a dull grayish brown, 
approximating the color of the patternless snakes and perhaps providing 
a favorable background for their concealment. Also, the outcrops of lime- 
stone which are common on the Reservation and throughout much of 
northeastern Kansas, are generally grayish brown and might similarly 
provide a favorable background for the patternless snakes, depending on 
the stratum of origin of the rock, and the prevalence of lichen growths 
on its surface. 

Such an abrupt change in pattern in a population on the margin of 
the range might conceivably open the way for invasion of a new habitat 
and partial separation from the parent type and eventually, the differen- 
tiation of a new form. This has actually occurred in the common water 
snake (Natrix sipedon), similar to the copperhead in both pattern and 
coloration. The Lake Erie subspecies (N. 5. insularum) is in the process 
of losing its cross-bands and attaining a dull uniform brown much like 
that of the patternless copperhead—a color concealing it effectively on the 
rocky shoreline where it is usually found. Evidently several genes are 
involved in the water snake and varying degrees of intermediacy between 
the patternless and the normally cross-banded snakes may be found in 
individuals of the several island populations. Camin, Triplehorn and 
Walters (1954, Nat. Hist. Misc., 131: 1-3) have shown that in the 
young, the ratios of banded to patternless individuals are markedly higher 
than in the adults, indicating intensive selection against the normal type. 
Gulls are thought to be the chief predators. 

Gloyd (1958, Bull. Chicago Acad. Sci., 10 (12): 186-187) described 
and figured an aberrantly patterned copperhead from Atherton, Jackson 
County, Missouri, approximately 50 miles east of the Reservation. It was 
a juvenile male, found with two normally patterned females that were 
suspected to be a parent and a litter mate. In this male the hourglass 
markings were developed only on the anterior and posterior ends of the 
body. For more than half the length of the body in its mid-section, the 
dark chestnut markings that normally have an hourglass shape were fused 
to form a broad longitudinal band on each side, with an intervening mid- 
dorsal area of the pale ground color forming a stripe approximately equal 
in width to each of the lateral stripes. The tail was normally banded. 
Livezey (1949, Herpetologica, 5(4): 93) described a specimen from 
Walker County, Texas, which might be interpreted as showing an incipient 
tendency toward the same type of pattern. Many of its cross-bands failed 
to meet dorsally, but some were confluent on the lower part of one side 
to form a lateral band. Mr. George A. McDuffie kindly presented me 
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with a lantern slide, in color, of a copperhead with still another aberrant 
type of pattern. This individual, from central Ohio, was partly melanistic. 
On the body the markings were partly obscured by the dark pigment, but 
the head was suffused with reddish pigment, contrasting sharply with the 
more somber color of the body. 


Nothing is known of the incidence of occurrence of these several 
abnormalities, or whether they represent isolated occurrences. On the 
Reservation the incidence and nature of the “patternless’’ gene is in part 
revealed by the data already accumulated. Obviously the gene is recessive 
since phenotypically normal females produce both patternless young and 
those of normal appearance in the same litter. That all five of the known 
patternless individuals are males might be due to chance and the fact that 
males are more numerous (in approximately a 3:1 ratio at birth). If the 
patternless individuals can be explained simply as the possessors of a 
homozygous recessive gene, the gene possibly occurs in from one-fifth to 
one-sixth of the entire population locally. More probably, sex-linkage is 
involved, with the gene expressing itself in the phenotype of the male 
because he has only one X chromosome, and lacks a dominant masking 
allele. Inheritance probably would follow the pattern of such classic 
examples as color-blindness or hemophilia in man. Four types of matings 
involving the patternless gene would be possible. A patternless male 
mating with a normal female would produce offspring all of normal 
appearance but half the females would be heterozygous carriers of the 
patternless gene. A normal male mating with a heterozygous female (of 
normal appearance) would produce females all phenotypically normal 
but half heterozygous and males half of which would be normal and half 
patternless. Matings between individuals both of which carried the pat- 
ternless genes would be much rarer; patternless parents would produce 
only patternless offspring, and a patternless male with a heterozygous 
female would produce young half patternless and half phenotypically 
normal in each sex. Of the phenotypically normal young the females 
would be heterozygous and the males normal. If this hypothesis is the 
correct one; as many as one-thirtieth of the local population may be 
carrying the patternless gene according to the data from females (two of 
62), or as few as one eighty-fourth on the basis of records of the first- 
year males (four of 349). 


Actually the sample is too small for a reliable estimate of the ratio 
of patternless individuais. Also, mating is probably not random. The 
tendency to stay within a small area and return to the same vicinity along 
the rock ledges for hibernation would promote matings between near 
relatives and this inbreeding would result in frequent phenotypic expres- 
sion of recessive genes. 


An incidental result of the occurrence of patternless copperheads may 
be added hazard to humans. Several persons to whom the captive pattern- 
less copperheads were shown, reacted with consternation and said that in 
the field they might have failed to recognize such a snake as venomous 
and might have undertaken to catch or handle it, without realizing the 
danger. 


NAT. HIST. RES., UNIV. KANSAS, LAWRENCE, KAN. 
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A New Lizard (Sceloporus) from the Sierra 


Madre Occidental of Mexico 
By Davip A. LANGEBARTEL 


A field party consisting of Joseph Schaffner, Richard Widdows, and 
the author, collected along the El Salto-Mazatlan highway of western 
México in September, 1957. On the western slopes of the sierra a 
Sceloporus was taken which cannot be allocated to any known form. 
Accordingly it is herewith described as 

Sceloporus shannonorum, new species* 

Type. An adult male, No. 43060, Univ. Ill. Mus. Nat. His., collect- 
ed Sept. 2, 1957, by Joseph Schaffner, 37 miles by road from Concordia, 
Sinaloa, near the Durango-Sinaloa border (state not determined). 

Diagnosis. A medium-sized Sceloporus of the grammicus group hav- 
ing enlarged medial dorsals not aligned in two parallel rows except on 
nape; similar to eterolepis but no irregularly placed groups of small 
dorsals; a low dorsal count of about 48. 

Description of Type. Snout-vent length 65 mm; tail 78 mm.; femoral 
pores 17-17. 

Four postrostrals; canthus sharp; two canthals; supraoculars 8-9, 
partially in two rows; three more or less distinguishable postauricular 
pockets, all with small scales in the depressions and large, mucronate 
scales on the pocket rims; first postauricular pocket continuous anteriorly 
with depression of tympanic canal; a larger pocket dorsad and mostly 
posterior to the first; a third pocket ventrad to the first and nearly as 
long as the other two combined; fringe common to dorsal and ventral 
pockets forked anteriorly, partially surrounding first pocket, thickest at 
base of fork; a lateral trunk fringe of strongly mucronate scales passing 
dorsad from this heavy fringe to form posterior borde: of second pocket, 
then curving laterally to run to level of elbow of adpressed limb, there 
becoming indistinct; below this fringe another fringe, less well marked, 
extending from behind axilla nearly to groin. 

Most dorsal scales mucronate and slightly larger than dorsolaterals; 
no intermediary small scales between dorsals; dorsal rows convergent 
caudad; on nape between postparietals and shoulder level a median, 
flattened elliptical area of small scales bordered laterally by several rows 
of mucronate dorsals; approximately 48 dorsals in median count to rear 
of thighs, including area of small scales on nape; rows of dorsals be- 
coming parallel at level of sacrum. 

Dorsal surfaces of legs with moderately mucronate ‘scales; rear of 
thighs with fairly even granular scales, some with well-formed apices. 

Coloration in preservative: Dorsal pattern rather simply variegated; 
a narrow, transverse line on each side at rear of nape ending medially 
in a longitudinally placed dark mark, extending anteriorly on nape; two 
indistinct, marrow transverse dorsal marks. Dorsal coloration grayish 


*Named for Dr. and Mrs. F. A. Shannon of Wickenburg, Arizona, in 


appreciation of their cordiality and assistance to our party and other 
naturalists who pass their way. 
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with a bluish cast crossed by darker lineations and scattered light specks 
(bluish-green in preservative, yellowish in life). 

Sides basically dark, becoming lighter ventrally; bluish punctations in 
darker area; lighter, more ventral, area of a bluish wash, with some 
darker marks, becoming immaculate ventrally up to midline where, on 
either side, the blue has a very dark, nearly black, border; blue of venter 
confined to space between axilla and groin. Chest, undersides of neck 
and head, as well as circumanal area, creamy white; chest with black 
marks; gular area with a pair of very thin parmedial lines extending onto 
chest; pale punctations underside of head, particularly towards jaws; 
shoulders light greenish-blue, bordered posteriorly and dorsally by black, 
which extends nearly across throat. Dark line on nape continuous with 
line bordering shoulder patch. Sides of neck, anterior to nape lines, 
greenish-blue to uppermost postauricular depression. 





Fig. 1. Sceloporus shannonorum, holotype. 

Limbs generally gray above, pale below, with irregular dark marks 
and occasional flecks of blue; digits weakly barred; tail gray above, 
creamy-white below, ringed with darker gray, fainter ventrally. 

Head gray above with darker figurations or flecks on every scale; 
a dark postocular stripe running from eye halfway to mid-point of 
anterior edge of ear; two subocular vertical stripes; a dark stripe, in- 
complete medially, across head at level of anterior point of orbit. 

Discussion. Comparison with both adult and immature heterolepis 
Boulenger, from Mazamitla and Cerro Tequila, Jalisco, reveals a decided 
similarity to shannonorum but numerous differences. S. heterolepis 
differs in having two paramedial rows of enlarged, pronouncedly muc- 
ronate dorsals separated by small or medium-sized scales often smaller 
than other dorsals and scattered groups of small non-mucronate scales 
intercalated elsewhere among dorsals; dorsal scale count (median row 
counted from rear of head to posterior level of thighs) 61, 65, and 67 in 
three adults, but difficult to count because of small size and uneven 
distribution; femoral pores 17-16 in an adult male, 14-14 in two females; 
pocket scales on sides of neck relatively smaller, and the pockets better 
developed than in shannonorum; two lateral fringes similar in the two 
species (in one Aeterolepis the fringes sharply expressed the full length 
of lateral surface, in another with a diminution of fringes posteriorly 
as in shannonorum); coloration much as in shannonorum; female of 
heterolepis with a more colored venter than male, but lacking belly 
patches; chest heavily barred in both sexes, but more strongly in female. 
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It is evident that heterolepis and shannonorum are related. Possibly 
additional series from the Sierra Madre Occidental may reveal that 
shannonorum is a subspecies of heterolepis, but at present the wholly 
distinctive condition of the dorsal scales and the ranges justify assign- 
ment of specific rank. 


It does seem likely that shannonorum may be present at the crest of 
the mountains at 8,000-9,000 feet elevation. S. heterolepis has been 
taken around 10,000 feet on the Cerro Tequila by J. R. Alcorn, KU 
27272. The type specimen of shannonorum was collected on the western 
slopes presumably around 5,000 feet in an area of cut-over, mixed hard- 
wood and pine forest on steep slopes. The lizard was high in a pine 
tree and the species may well be largely confined to this habitat; if so, 
there is additional basis for assuming the species ascends higher into 
the mountains. A number of collections have been made at the crest 
of the Sierra Madre in Durango, particularly around El Salto, but 
shannonorum has not been taken there as far as known. Possibly pre- 
ference for being high in trees has kept its presence there unknown. 

I wish to thank Dr. Hobart M. Smith, Dr. Donald F. Hoffmeister 
and Mr. John Legler for advice, facilities, and loan of essential com- 
parative material. 

DEPARTMENT OF ZOOLOGY and MUSEUM OF NATURAL 

HISTORY, UNIVERSITY OF ILLINOIS, URBANA, ILLINOIS 





Noteworthy Records of Amphibians and Reptiles 
From Eastern Mexico 
By Davip A. LANGEBARTEL and PHILIP W. SMITH 


A few noteworthy distributional records of Mexican amphibians and 
reptiles have resulted from short visits in June, 1958, to southeastern 
México by Langebartel, John R. Winkelmann and Joseph C. Schaffner 
and to northeastern México by Smith, Mrs. Smith and their daughter. 
The abbreviations used herein are UIMNH for the University of Illinois 
Museum of Natural History and INHS for the Illinois Natural History 
Survey. All measurements in mm. 


Bufo marmoreus Wiegmann. A series (UIMNH 42359-90) collected 
in the coastal dunes between Boca del Rio and Antén Lizardo, Veracruz, 
near the city of Veracruz, June 15, constitutes another east coast locality 
for this primarily west coast species. 


Eleutherodactylus hidalgoensis Taylor. Nine (UIMNH 42477-85), 
collected on the night of June 24, 514 mi. from Las Vigas, Veracruz, 
on the road to Jalapa, are referred to this uncommon species, which were 
calling from shrubs, small trees and rock exposures three to four feet 
above ground in a pedregal area vegetated chiefly by pine. The call is a 
brief chatter reminiscent of Rana as Taylor suggested in the original 
description (1942, Univ. Kansas Sci. Bull. 28: 299-301). The smallest 
is 28 and has a pink middorsal stripe. The larger specimens are 35 and 
lack the stripe. All have a dark stripe at the top fraction of the tym- 
panum; in life, all had bright pink in the prehumeral and groin areas. 
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Eleutherodactylus rugulosus Cope. Two adults (UIMNH 42496-7), 
taken in a road culvert 4 mi. S. Zapoapan, Veracruz, June 18, from a 
low montane, well forested area. They compare well with ragwlosus and 
are referred to this species, which is otherwise known only from the west 
coast drainage. One is very dark, the other pale; no darker markings on 
either; dorsal surface moderately rugose; finger pads large, but not 
expanded. 

Hyla ebraccata Cope. 27 (UIMNH 42520-46) collected on the night 
of June 19, on leaves of short vegetation emergent from a shallow, 
extensive peoi about 28 mi. N. Matias Romero, Oaxaca, on the isthmian 
road. These frogs were not singing, although Hyla loguax and Hyla 
microcephala martin: in the same area were. The UIMNH has specimens 
from Coyame, along Lake Catemaco, Veracruz. Fugler and Webb (1957, 
Herp. 13: 105) report one from the vicinity of Tollocito, Oaxaca. The 
present specimens apparently provide a third Mexican record and indicate 
a probable continuum through the wet forest to Guatemala. The immacu- 
late femora and ventral surfaces of legs are bright yellow in life. 

Hyla loguax Gaige and Taylor. Four calling individuals (UIMNH 
42573-6), 12 mi. N. Acayucan, Veracruz, and 29 (UIMNH 42577-97) 
28 mi. N. Matias Romero, Oaxaca, extend the known range of this species 
to the north. In life the pre- and postfemoral areas and axillary membrane 
are red; the dorsum is reddish brown and the venter yellow. The call is 
usually a single “kaaack,’’ but occasionally a chatter. 

Hyla eximia Baird. Two (INHS 8203-4) from four mi. E. Apizaco, 
Tlaxcala, Dr. Richard B. Selander, 1955, appear to be the first record in 
Tlaxcala. 

Coluber constrictor stejnegerianus (Cope). A juvenile male (INHS 
8922) of this rare snake DOR three and one-half mi. SE Huichihuayan, 
San Luis Potosi, June 23. It has 17(4-87/4-48)15(163) scale rows, 80+ 
caudals, 8 supralabials; total length 545; incomplete tail 140. The ground 
color greenish gray anteriorly, light grayish brown posteriorly; venter 
grayish yellow with dark spots anteriorly characteristic of young Coluber 
constrictor. The typical dorsal pattern of juvenile racers is evident on the 
fore part of the body and indicated on most of the body by irregular 
flecks. The site is near Rio Axtla; and, although badly cut-over now, the 
area appears to have had a good forest. It has been known from two 
localities in Veracruz, two in Tamaulipas (Martin, 1958, Misc. Publ. 
Mus. Zool. Univ. Mich. 101: 67-68) and one in Coahuila (Zweifel, 
1954, Herpetologica, 10: 146). Our specimen helps bridge the distribu- 
tional gap and is the first record in San Luis Potosi. 

Imantodes cenchoa leucomelas Cope. An adult female (INHS 8928), 
4 mi. N. Ciudad de Valles on the night of June 23, is the first record of 
this genus in San Luis Potosi. It agrees well with material from southern 
México and Guatemala except that it has only 135 caudals whereas speci- 
mens from farther south have from 142-175 (Smith, 1943, Proc. U. S. 
Nat. Mus. 93: 434). The reduced caudal count is evidently not signifi- 
can‘, since Martin (1955, Copeia 3: 179) reports considerably higher 
counts (144-149) for three from nearby Gémez Farias in southern 
Tamaulipas. 

Scaphiodontophis zetek nothus Taylor and Smith. One DOR male 
(UIMNH 42862) between Zanatepec and Tapanatepec, Oaxaca, June 
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20, during a heavy rain which had brought many Hy/a staufferi onto the 
highway. It is 310 total length; tail incomplete; ventrals 138. Its pattern 
is of the “albonuchalis” type with five white half-rings anteriorly on body 
counting nuchal. Following the bands, the body is olive-drab with mid- 
dorsal and lateral rows of dark spots. The lateral spots are on the fifth 
row and tend to form a line in the vicinity of the vent, extending onto 
the tail. This seems to be the second published record for Oaxaca. The 
first (Brattstrom and Adis, 1952, Herpetologica 8: 60) is from the 
Atlantic drainage; ours is from the Pacific side not far from the Chiapas 
border. 

Thamnophis sauritus chalceus X proximus. A female (INHS 8929) 

from Ciudad de Valles is of interest because it appears to be typical of 
the southern race, chalceus, within the presumed range of proximus. 
Inasmuch as a number of recent authors have noted that ribbon snakes 
from Puebla, northern Veracruz and San Luis Potosi have comparatively 
low ventral and caudal counts and obscure middorsal stripes, the known 
area of intergradation between proximus and chalceus should be eastern 
San Luis Potosi, northern Veracruz, Hidalgo and northern Puebla rather 
than central Veracruz as indicated on the checklist (Smith and Taylor, 
1945, U. S. Nat. Mus. Bull. 187: 166). 
UNIVERSITY OF WISCONSIN MEDICAL SCHOOL, MADISON, 
FORMERLY DEPARTMENT OF ZOOLOGY AND MUSEUM OF 
NATURAL HISTORY, UNIVERSITY OF ILLINOIS, URBANA; 

AND ILLINOIS NATURAL HISTORY SURVEY, URBANA. 


AN INTERESTING VERTEBRAL ANOMALY IN A TOAD, 
BUFO COGNATUS.—Many instances of anomalous variations in the 
vertebral column of anurans have been reported. Most cases have involved 
the fusion of two successive vertebrae. The sacral vertebra, for example, 
may be fused with the immediately preceding vertebra or with the os 
coccygeum (a normal condition in certain families). Other anomalies 
have also been reported in the sacral region. Dilated diapophyses involved 
in the attachment of the ilium may occur unilaterally or bilaterally on the 
presacral vertebra, with the sacral diapophyses sharing in the attachment 
or not, and in conjunction with a fusion of the presacral and sacral 
vertebrae or not. 

A specimen of Bufo cognatus from Maricopa County, Arizona, ob- 
tained through the courtesy of Dr. F. A. Shannon, exhibits an interesting 
condition apparently not related to any of the above or, so far as was 
determined by a rather cursory search of the literature, previously reported 
as a variant in any adult anuran. In this specimen the entire presacral 
portion of the vertebral column is normal in every respect; the sacral 
vertebra itself is likewise normal in every respect except for the develop- 
ment of postzygapophyses on the posterior border of the neural arch 
(Figure 1A). The centrum is, as is normal in the bufonids, concave 
anteriorly and provided with two condyles posteriorly (Figure 1B). 

Posterior to the sacral vertebra is an independent postsacral vertebra, 
of approximately normal proportions as compared with the other vertebrae. 
This vertebra possesses fully developed prezygapophyses, articulating with 
the postzygapophyses of the sacral vertebra. The centrum has a pair of 
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cotyles anteriorly, articulating with the sacral condyles, and two condyles 
posteriorly comparable in every respect to the two condyles of a normal 
sacral vertebra; the os coccygeum articulates with this vertebra in just the 
same manner as it normally articulates with the sacral vertebra. 

This postsacral vertebra bears a high neural spine, not quite as high, 
however, as the anterior end of the crest of the os coccygeum. A pair of 
processes, not fully symmetrical, extend posterolaterally from the neural 
arch; the left process is appreciably more extensive than the right. It is 
not clear whether these represent diapophyses, postzygapophyseal pro- 
cesses, or a combination of the two. A crest extends from the neural 
spine onto the dorsal surface of each process, and the distal end of the 
right process is in exactly the position that a postzygapophysis might be 
expected to occupy, as indicated by the figure. Both of these features 
indicate similarity to postzygapophyses, but there is no articular surface. 





Fig. A. Dorsal view of sacral region of described specimen. B. Ven- 
tral view of same, showing form of articulation of the centra. 


The os coccygeum itself appears perfectly normal except for being 
somewhat shortened. The postsacral vertebra and os coccygeum together 
have a combined length virtually identical with the length of the os 
coccygeum alone in other specimens having vertebral columns of the 
same precoccygeal length. This could be considered as an indication that 
the additional vertebra represents elements normally incorporated into 
the os coccygeum in the course of development; it certainly occupies an 
area normally occupied by the anterior portion of that bone. On the 
other hand, the presence of the usual two condyles on the sacral vertebra, 
and the usual two cotyles on the os coccygeum, with the additional verte- 
bra having paired articular surfaces at each end, might indicate that both 
the sacral vertebra and the os coccygeum have developed more or less 
normally—at least from their normal components. The additional vertebra 
would, in that case, represent a supernumerary structure of some sort, 
perhaps produced by a posterior extension of metameric processes in 
embryogeny, with the form of its centrum imposed on it by the adjacent 
structures.—Joe A. Tihen, Dept. Zoology, Univ. Ill., Urbana. 
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Eggs and Young of Certain Texas Reptiles 
By MICHAEL SABATH and RICHARD WORTHINGTON 

During the summers of 1957 and 1958, observations were made 
on certain Texas reptiles, for the most part by the writers, with several 
contributions from Thomas Wright and Thomas White. All measure- 
ments are recorded in millimeters and were made soon after the laying 
or hatching of eggs or birth of young; tl indicates total length, s-v 
snout-vent length. 

We are indebted to John E. Werler for reading the manuscript and 
offering constructive criticism and to Donald Meineke for assistance in 
the field. 

Eumeces brevilineatus (Cope) 

On May 24, 1958, a specimen from Austin died and was found to 
contain eight eggs. The female measured 68 s-v and 85 tail. The egg 
length-width: 10-6, 10-6, 10-6, 10-6, 9-6, 10-5, 9-5, 9-6, av. 9.5-5.7. 

A single egg, 11-7, was discovered May 30, 1958, in a container with 
two adult females. 

Ten eggs were laid June 3, 1958, by a female from Kingsland, Llano 
Co., measuring 135 tl, 65 s-v. All eggs were completely buried at differ- 
ent depths in the moist earth in the cage. The female did not stay with 
her eggs and none hatched. Egg length-width: 11-8, 10-8, 11-8, 11-7, 
10-8, 10-7, 10-7, 10-8, 10-8, 11-8, av. 10.4-8.4. 

Eumeces septentrionalis obtusirostris (Bocourt) 

A female 113 tl, 60 s-v, was collected May 3, 1958, in Harris Co., 
near Hockley. On May 26, three eggs were discovered in her cage, and 
on May 27 an additional six were laid. All the eggs were buried well 
under damp soil. The first two were buff colored, the remainder pearl 
white. Egg length-width: 10-6, 11-6, 11-7, 11-7, 11-7, 11-7, 11-7, 12-7, 
12-7, av. 11.1-6.4. 

Holbrookia maculata approximans (Baird 

On June 20, 1958, an obviously gravid female, 105 tl, 55 s-v, Albu- 
querque, New Mexico, was found dead in her cage. Dissection revealed 
nine eggs apparently ready to be laid; egg length-width: 10-6, 10-6, 11-6, 
11-6, 10-7, 12-6, 12-8, 12-7, 11-7, av. 11-6.6. 

Holbrookia texana texana (Troschel) 

A large female, 60 s-v, from Enchanted Rock, Llano Co., laid five 
eggs August 1 and 2, 1958. Egg length-width: 12-7, 14-8, 15-8, 15-9, 
15-10, av. 14.2-8.4. 

On August 14 and 15, 1958, a 58 s-v female from the same locality 
laid four eggs. Egg length-width: 16-9, 16-8, 15-8, 15-8, av. 15.5-8.3. 
Haldea striatula (Linnaeus) 

A 270 tl female captured June 27, 1958, in Houston, deposited two 
still-born and four normal young July 6 and 7, 1958. Total-tail length: 
74-16, 79-18, 88-19, 90-18, 95-20, 97-19, av. 87.2-18.3. 

A 196 tl (15 tail) female from Houston, bore two young, a male 
and a female, August 13, 1958. Total-tail length: 99-21, 99-16, av. 
99-18.3. 

A 225 tl (23 tail) gravid female from Houston bore five young, 3 


males and 2 females, July 29, 1958. Total-tail lengths: 97-20, 96-17, 
98-20, 102-19, 100-21, av. 98.6-19.3. 
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Heterodon nasicus gloydi (Edgren) 

On August 24, 1958, two eggs were laid by a small 605 tl (65 tail) 
female from near Monaville, Waller Co. Egg length-width: 33-20, 
31-20, av. 32-20. 

Natrix sipedon confluens (Blanchard) 

A 772 tl (170 tail) female from Addicks Dam, Harris Co., contained 
twelve embryos, 5 males and 7 females, apparently ready to be born. 
She was preserved July 26, 1958. Total-tail: 220-50, 225-51, 225-49, 
224-55, 220-50, 222-52, 222-55, 225-50, 274-45, 200-65, 200-55, 
205-52, av. 223.8-52.4. 

On August 6 and 7, 1958, an 805tl (90 tail) female from Old River 
Lake, Chambers Co., gave birth to twenty young. Total-tail length: 
255-63, 230-60, 208-62, 245-63, 240-66, 254-65, 232-60, 235-60, 236- 
62, 240-65, 235-63, 233-60, 240-67, 235-58, 247-65, 230-59, 235-64, 
228-64, 235-65, 250-62, av. 238.1-63.8. 

Opheodrys aestivus (Linnaeus) 

Twelve eggs were found July 14, 1957, under decaying cardboard 
boxes within the city limits of Houston. A single egg was opened and 
found to contain a perfectly developed snake. Egg length-width: 23-13, 
23-10, 23-13, 25-10, 25-11,-25-17; 26-12, 28-12, 23-11, 29-12, 30-12. 
32-11, av. 25.6-12. They began to hatch July 21 and all but one had 
emerged by July 22. The last was opened and contained a dead but 
perfectly formed snake. Total length of young: 160, 164, 175, 178, 182, 
186, 188, 189, 190, 198, 205, av. 183.2. 

Storeria dekayi texana (Trapido) 

A 340tl (72 tail) gravid female collected west of Normangee, Leon 
Co., gave birth to 5 males and 5 females July 4, 1958. Total-tail length: 
107-27, 107-29, 110-25, 111-25, 111-25, 112-27, 112-32, 115-27, 117- 
31, 117-32, av. 111.9-28.2. 

A 345 tl (65 tail) female from north of Houston gave birth to 5 
males and 7 females July 8, 1958. Total-tail length: 96-20, 105-25, 
106-22, 106-23, 107-24, 108-24, 110-30, 112-27, 113-25, 113-26, 
113-31, 117-27, av. 108.8-23.1. 

On July 17, 1958, a 285 tl (65 tail) female from Stephen F. Austin 
State Park, Austin Co., gave birth to 4 females and 4 males. Total-tail 
length: 106-23, 108-24, 108-25, 108-27, 109-24, 110-28, 110-28, 
111-25, av. 106.8-25.4. 

Thamnophis cyrtopsis ocellata (Cope) 

On August 14, 1958, a 395 tl (155 tail) female from Hays Co. 
gave birth to seven young, one still-born. Total-tail length: 230-40, 
220-50, 215-50, 210-45, 206-45, 180-40, 145-29, av. 200.9-41. 

Micrurus fulvius tenere (Baird and Girard) 

A 915 tl (64 tail) specimen from near Conroe, Montgomery Co., 
contained seven elongated eggs. She was preserved May 5, 1956. The 
eggs measured 20 to 23 long by 6 to 7 wide. 

Sistrurus miliarius streckeri (Gloyd) 

On July 31, 1958, a 332 tl (35 tail) female from near Porter, 
Montgomery Co., bore five young, one still-born. Total-tail length: 
140-21, 141-20, 135-17, 138-18, 141-20, av. 138.5-19. 

3212 WEST DALLAS AVENUE, HOUSTON, TEXAS; and 
4216 WALKER AVENUE, HOUSTON, TEXAS 
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THE RATTLESNAKE, CROTALUS HORRIDUS IN THE MARY- 
LAND PIEDMONT.—Crotalus horridus horridus (Linnaeus) has been 
recorded previously in Maryland only from the mountainous sectors of 
Frederick, Washington, Allegany and Garrett Counties, in the major 
physiographic region known as the Appalachian Province, encompassing 
the minor provinces of the Alleghany Plateau, the Alleghany Ridges, 
the Cumberland Valley and the Blue Ridge (McCauley, 1945, Reptiles 
of Maryland and the District of Columbia, pub. by author, 135-8). On 
the basis of information we have been gathering for the last ten years, 
it can now be reported from two localities in the Piedmont Plateau. 


On July 11, 1948, our attention was called to two photographs of 
a large specimen of Aorridus on the wall of the game warden’s cabin at 
the Loch Raven reservoir, Baltimore Co. The warden, Mr. Baker, in- 
formed us that the photos were taken in 1946 at the Prettyboy Dam in 
NW Baltimore Co. This area is in the eastern division of the Piedmont, 
about 3 miles from the Carroll County border and 4 or 5 miles from 
the Maryland-Pennsylvania state line. It had been found among rocks 
on the shore at the base of the dam. It measured approximately 46 
inches, somewhat larger than McCauley’s 978 mm. maximum for the 
state (Joc. cit., 137). Warden Baker had observed two additional rat- 
tlers, both in April, 1948, in the same place. 


This was the first acceptable record for horridus in the Piedmont of 
Maryland, and the first record for Baltimore County. Since then, other 
interesting records from the Prettyboy area have come to light. In 1954, 
M. E. M. Brown of Reisterstown, Baltimore Co., informed us that he 
knew of several rattlers that had been taken at the dam site in the three 
or four years prior to 1954. In July 1954 a snake which had been killed 
near the dam was brought to the Baltimore Zoo. The collecte: talked 
with and showed the snake to Officer Sherman Pruitt of the Park Police, 
an amateur naturalist, who identified it as horridus, but apparently failed 
to realize its interest from this locality. On June 20, 1955, we examined 
the skin of a specimen that had been killed in 1932 on the Baltimore 
Co. property of Nita K. Schamberger. The skin was of a yellow phase 
rattler about 3 feet long. Many other substantiating observations have 
been reported to us. According to the caretaker of the dam area, the 
majority of rattler reports come from along the Spooks Hill Road and 
the Prettyboy Dam Road about 2 miles above the dam. The land on 
both sides of the road is open farmland, but on one side there is a dense 
woods which runs downhill to the Prettyboy reservoir. There is no doubt 
that the timber rattlesnake is a rather common snake in this area, as is 
Ancistrodon contortrix mokeson. 


The other Piedmont locality from which horridus is now known is 
perhaps more interesting than the first, since it lies just north of Tow- 
son, a suburb of Baltimore City. A large female rattler was collected 
at Overshot Run, which enters the north shore of Loch Raven reservoir 
not far from Sunnybrook, Baltimore Co., in the summer of 1952 by 
Mr. T. S. Fitchett, Jr.. It was donated to the Baltimore Zoo on August 
11, 1952, where the identification was verified by zoo employees and 
by Mr. Ron Nowakowski, an amateur herpetologist of Baltimore. While 














34 HERPETOLOGICA Vol. 15 


at the Reptile House this snake gave birth to several young (number 
unknown). Unfortunately the female and young were disposed of and 
cannot be traced. 

Loch Raven and Prettyboy are water-supply reservoirs on the Gun- 
powder Falls; the latter site is about 12 mi. NW of Loch Raven, which is 
about 5 or 6 mi. N. of Towson and about 10 mi. from the Baltimore 
City limits. The nearest previously known Maryland locality was near 
Thurmont, Frederick County, in the Blue Ridge. There is a hiatus in 
the distribution of Aorridus through Carroll County, but the species 
might turn up there after more extensive collecting. The Baltimore 
County sites may represent relict populations, cut off by human agencies 
in recent times, since there is evidence that horridus was once consider- 
ably more widespread in Maryland than at present (McCauley, op. cit.; 
and Warden, 1820, Description statistique, historique et politique des 
Etats-Unis de L’Amerique septentrionale . . . Paris, Chez Rey et 
Gravier). 

McCauley predicted the occurrence of horridus in the Piedmont, 
saying (op. cit.), ‘It may also occur in the more rugged areas near the 
northern boundary of Maryland as far east as Harford or Cecil County.” 
As the Loch Raven record has proved, it may also occur in suitable 
rugged areas somewhat south of the northern boundary. Mr. Fitchett 
has informed us that he has seen rattlers at a quarry near Texas, Balti- 
more Co.; and, Mr. Harry Edel, of Baltimore, has told us of rattlers 
from ‘Rocks,’ Harford County. 

A specimen of horridus, slightly under four feet in length, was col- 
lected near the southern end of Kent Island in Queen Anne’s Co. by 
Mr. Edward C. Bradley of Glen Burnie, Maryland. It was captured 
during July, 1958, in a dry, sandy pine woods. It was sold to Mr. Heru 
Walmsley, also of Glen Burnie, who now has it alive in his private 
collection where we were permitted to examine it. 

Kent Island lies in the Chesapeake Bay just off the mainland of 
the Eastern Shore of Maryland, from which it is separated by a narrow 
tract of shallow, swampy waters of insufficient depth and extent to con- 
stitute a faunal barrier, hence the island can be regarded as mainland. 
It lies within the dry, sandy and flat Outer Coastal Plain, in an area 
- of extensive cultivation. 

In view of the fact that the above specimen was collected in a region 
far out of its known range and habitat in this state, it may well not be 
a record of natural occurrence. However, rattlers are known to occur in 
similar situations in southern New Jersey, and the Eastern Shore has 
been less extensively collected than most other parts of Maryland.— 
John E. Cooper, Department of Herpetology, Natural History Society of 
Maryland and Baltimore City College, and Frank Groves, Baltimore Zoo, 
Baltimore 17, Maryland. 
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The Eggs and Juveniles of the Plethodontid 
Salamander Parvimolge townsendi Dunn’ 
By WittiAM E. DUELLMAN 

The literature reveals little concerning the life histories of the multi- 
tude of species of Latin American plethodontid salamanders. Juveniles 
have been described for some species, but there have been no reports of 
eggs. 

On March 24, 1956, a female Parvimolge townsendi was found with 
a clutch of 12 eggs beneath a log on a forested slope 4.7 miles south- 
west of Huatusco, Veracruz, México, at an elevation of 4100 feet. In 
this area there are extensive patches of cloud forest presenting a cool and 
moist environment. The salamander and eggs were lying in the humus 
and leaf mold beneath a small log. The salamander was not coiled about 
the eggs, but was lying to the side of the clutch (Fig. 1). She made 
no effort to escape and remained still for several minutes. 





Fig. 1. Female Parvimolge townsendi and clutch of eggs as found be- 
neath a log near Huatusco, Veracruz. 


The eggs were unpigmented, adherent, and without yolks. Following 
measurements in mm. The greatest diameters of ten of the eggs (pre- 
served in formalin) ranged from 3.2 to 3.7 (average 3.46). The yolk 
is surrounded by two layers of transparent jelly, each enclosed in a mem- 
brane. In the largest egg the diameter of the outer membrane was 3.7; 
that of the inner, 3.2; and that of the yolk, about 2.6. The embryos 
were moderately developed. Forelimb buds were present in some; eye 
spots were not visible. 

The female (UMMZ No. 115138) has a snout-vent length of 23.0 
and a tail length of 22.0. 

In July, 1940, Hobart M. Smith collected three adults and ten juven- 
iles presumed to be Parvimolge townsendi (USNM Nos. 111013-5) at 


‘Contribution No. 31 from the Department of Biology, Wayne State 
University, Detroit 2, Michigan. The field work in México in 1956 was 
made possible by a grant from the Penrose Fund of the American Philo- 
sophical Society. 
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Cuautlapan, Veracruz. There is little doubt that these juveniles represent 
Parvimolge townsendi. The juveniles range from 10.0 to 11.0 (average 
10.4) in snout-vent length and from 5.0 to 6.0 (average 5.4) in tail 
length. The average tail length/snout-vent length ratio is 51.9 per cent. 
In the juveniles the head is proportionately large and broad. The snout 
is bluntly rounded, and the eyes are strongly protuberant (Fig. 2). The 
fingers are slightly webbed, the toes moderately so. 











Fig. 2. Juvenile Parvimolge townsendi from Cuautlapan, Veracruz. 
Actual total length 10.5 mm. 


I wish to thank Dr. Doris M. Cochran for permission to study the 
juvenile specimens in the United States National Museum and Dr. 
George B. Rabb for checking the identity of the juveniles. 

DEPARTMENT OF BIOLOGY, WAYNE STATE UNIVERSITY, 
DETROIT 2, MICHIGAN 





The River-Swamp Frog, Rana heckscheri Wright, 
in North Carolina 
By Dr. ROBERT SIMMONS and JERRY D. Harpy, JR. 

C. S. Brimley (1939-43, Amphibians and reptiles of North Carolina, 
Carolina Tips, pp. 1-62) included Rana heckscheri in the North Carolina 
herpetofauna on the basis of a single specimen found dead at Battery I 
near Southport, Brunswick County. He listed it with some doubt, basing 
the identification solely on ventral coloring. The particular specimen 
involved was obtained by his brother, H. H. Brimley on June 13, 1938, 
who had previously commented as follows (1938, The Battery Island 
Heron Colony near Southport, N.C., The Chat, 2(5-6) :41-3): “A dead 
frog was picked up under the nest that showed signs of having been 
killed and swallowed and brought to the young for food. It was a notice- 
ably black specimen, with very definite markings showing on the inside 
of the thighs, so we brought it back to Miss Collie to identify, hoping 
for something rare in the frog line. But it turned out to be nothing more 
than a common bull frog!” It becomes obvious that the original North 
Carolina record is subject to question. 
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Chamberlain (1939, Frogs and toads of South Carolina, Charleston 
Museum Leaflet 12:1-38) records R. heckscheri only as far north as the 
Edisto River, Charleston Co., S.C. Subsequent records for more northern 
localities have not been published as indicated by Conant (1958, A field 
guide to reptiles and amphibians of Eastern North America, Houghton 
Mifflin Co., Boston, pp. xv-366) who gives southeastern S.C. as the 
northern limit of the species range. 

On 21 March 1958 a series of heckscheri tadpoles was collected by 
the senior author and Mr. Richard R. O'Keefe, Sr. from a gravel pit 
pond near Maxton, Robeson Co., N.C. Additional specimens were 
secured in the same pond by the junior author on 12 April 1958. The 
pond is located at the intersection of State Highway 71 and the Lumbar 
River. 

Rana heckscheri has apparently been established in the Maxton area 
for some time. A local farmer, obviously familiar with the distinctive 
tadpoles, has been aware of their occurrance in the Maxton ponds for at 
least fifteen years. 





Pi Bee dis ere Ae PET 
Fig. 1. Tadpole of Rana heckscheri showing the specific dark tail 
border. 
Five tadpoles, collected on 12 March 1958, were raised through 
transformation. When collected the tadpoles averaged 100 mm. total 
length. The recently transformed frogs averaged 45 mm. in length. 
Of all the North American Ranids, the tadpoles of Rana heckscheri 
are the most easily identified. The accompanying photograph of one of 
the Maxton specimens clearly demonstrates the characteristic dark border 
along the edge of the tail which persists throughout transformation. 
The Maxton specimens represent a northwest range extension of 
over 150 miles from the Edisto River, Charleston Co., S.C. and definitely 
establish Rana heckscheri in N.C. They are of additional interest in view 
of the fact that it has long been considered a species occupying only the 
lower (eastern) edge of the Atlantic coastal plain, whereas the new 
locality lies approximately 75 miles inland nearer the lower edge of the 
Piedmont Plateau than the Atlantic. 
1305 LIGHT ST., AND 22 WADE AVE., BALTIMORE, MD. 
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Chorus Frog (Pseudacris nigrita ssp.) 
Intergradation in Southwestern Illinois 
By DoucGLas A. ROSSMAN 


Smith and Smith (1952, Am. Midl. Nat. 48(1):165-180) note a 
marked difference in the habitat preference of Pseudacris nigrita tri- 
seriata’ in northern, and P. n. feriarum in southern Illinois, triseriata 
apparently being an inhabitant of native prairie and feriarum a forest 
form. Smith (1957, pers. comm.) suspected that within the zone of in- 
tergradation there would tend to be a form of interdigitation rather than 
a complete blending of characters. He postulated that this interdigitation 
would be correlated with the interdigitation of prairie and forest in 
southwestern Illinois—friseriata-like specimens occurring in the prairie 
outliers and feriarum-like individuals in the forest extensions. At the 
suggestion of Dr. Smith the writer has attempted to determine the valid- 
ity of this theory. 

Ten collecting sites were selected, five in prairie areas and five in 
forest. Soil maps were examined to determine if the sites were located in 
areas of native prairie or forest and not in ones that had been deforested 
or overgrown in recent ‘times. The sites were for the most part aligned 
on a north-south axis in order to detect any polar cline that might exist. 
The sites were located as follows: Y4 mi. NE Richview, and 244 mi. W 
Ashley, Washington Co.; 14% mi. § Tamaroa, and 14 mi. E St. Johns, 
Perry Co.; ¥4 mi. N Dowell, and Big Muddy River at US#51, and; 4 
mi. S Carbondale and Giant City State Park, Jackson Co.; 4% mi. N 
Devil's Kitchen Lake Dam, and 44 mi. SW Southern Illinois University 
Camp, Little Grassy Lake, Williamson Co. 


Measurements were made with a vernier caliper and included body 
length, tibia length, head length and head width. Measurements were 
taken in conformance with those described by Schmidt (1938, Zool. Ser. 
Field Mus. Nat. Hist., 20(29) :377-382.) and Smith and Smith (1952). 
The standard ratios of tibia length/body length (T/B), head length/- 
body length (HL/B), and head width/body length (HW/B) were 
calculated as well as head length/head width (HL/HW )—a ratio appar- 
ently not used previously in taxonomic appraisals of this genus. 


Two hundred and thirty-two specimens were collected at 10 study 
sites, an average of 23 specimens per site. Despite a concentrated search 
for them, females constituted only 12.9% of all specimens collected and 
were absent from the samplings of two sites. Thirty-two friseriata from 


‘Schwartz (1957, Amer. Mus. Novitates, No. 1838:1-12) has demon- 
strated that Pseudacris n. nigrita and P. n. feriarum behave as distinct 
species at least on the Coastal Plain of South Carolina and accordingly 
has elevated /riseriata to specific status, recommending that feriarum, 
kalmi, and maculata be regarded as subspecies of P. triseriata rather than 
P. nigrita. However, the two forms do intergrade on the Gulf Coast, 
there behaving as subspecies (Smith and Smith, 1952). Consequently, 
the writer feels that more conclusive evidence is necessary before such a 
nomenclatural change is justified. 
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northern Illinois and 28 feriarum from Pennsylvania and four southern 
states well within the range defined by Smith and Smith (1952) were 
available for comparison with the southwestern Illinois specimens. 


Table 1 compares some of the characters of prairie and forest popula- 
tions. (The Dowell population is not included because its habitat type 
could not be accurately determined.) It may be seen that there is 
virtually no difference between the two series in T/B ratio (considered by 
Smith to be the most reliable diagnostic character) and HW/B satio. 
In HL/B ratio the prairie series shows the approach to /riseriata (Table 
2 shows values of /riseriata and feriarum) predicted by the interdigita- 
tion theory, while the forest series is intermediate. In HL/HW é ratio 
both populations are close to feriarum. The dorsal pattern conversely 
shows the prairie populations tending slightly toward feriarum, the forest 
populations toward friseriata. Thus in the chaotic nature of their inter- 
gradation, southwestern Illinois populations apparently demonstrate 
secondary hybridization, the intergradation or hybridization apparently 
being uninfluenced by environmental factors. No polar cline of char- 
acters was detected, the southernmost population actually being one of 
the closest to ¢riseriata in T/B ratio. 


TABLE 1. COMPARISON OF FOREST AND PRAIRIE SERIES 
Forest (137 spec.) Prairie (73 spec.) 


Character M Range M Range 
MASAO en es ec Sh, 46.3 (41.4-52.6) 46.1 (41.2-51.7) 
HL/B ratio ......... suai hae 30.4 (28.0-33.5) 29.5 (26.7-33.2) 
FW) Bo fAO x. sececseeszs steerer 31.8 (28.4-35.0) 31.5 (27.5-34.6) 
PAIN. SALIO piso 2-- 95.6 (88.3-104.4) 93.8 (87.3-108.8 ) 
% of population with dorsal 

de 75.2 (66.7-82.1) 68.1 (50.0-81.2) 
% of population with dorsal 

stripes interrupted .......... 20.4 (10.7-29.6) 23.6 (15.8-30.0) 


“% of population with dorsal 
SERIES BIGCNE so yscse0:... 4.4 (00.0- 8.0) 8.3 (00.0-20.0) 


Having demonstrated the differences between the forest and prairie 
populations to be negligible, we shall consider them as a single unit 
and proceed to examine the relationshivs of southwestern Illinois chorus 
frogs to the subspecies friseriata and feriarum. Table 2 shows that the 
study series appears to be intermediate in all characters except HL/HW 
ratio in which it has a lower mean than either subspecies. In this 
character as well as in the T/B and HW/B ratios, it is somewhat closer 
to feriarum. In HL/B ratio and dorsal pattern (the latter character held 
by Smith to be of dubious diagnostic value) the study series seems to be 
closer to triseriata. 
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TABLE 2. COMPARISON OF STUDY SERIES TO 
TRISERIATA AND FERIARUM 


triseriata (32) Study Series (232) feriarum (28) 

Character M Range M Range M Range 
T/B aatio™.......- 41.1 (37.6-46.5) 46.2 (41.2-52.6) 48.9 (46.2-52.0) 
HL/B ratio .... 29.4 (27.3-32.3) 30.0 (26.7-33.5) 31.7 (29.4-34.4) 
HW/B ratio .... 29.5 (26.7-34.5) 31.7 (27.5-35.0) 33.2 (30.8-35.3) 
HL/HW  atio .. 100.1 (94.2-109.9) 94.9 (87.3-108.8) 95.6 (88.1-104.9} 
% of population 

with dorsal 

stripes entire .. 90.6 (81.2-100.0) 72.7 (50.0-82.0) 41.7 (40.0-44.4) 
% of population 

with dorsal 

stripes inter- 

ae 9.4 (00.0-18.8) 21.5 (10.7-30.0) 50.0 (44.4-53.3) 
% of population 

with dorsal 

stripes absent.. 0.0 5.8 (00.0-20.0) 8.3 (6.7-12.2 


Summary. Two hundred and thirty-two specimens of Pseudacris 
nigrita ssp. from four prairie and five forest localities in southwestern 
Illinois were studied to determine the effect, if any, of habitat on the in- 
tergradation of the subspecies /riseriata and feriarum in this area. There 
were virtually no differences in the characters of frogs from the two 
different habitat types so that it was concluded that the effect of habitat 
on chorus frog intergradation in southwestern Illinois is negligible. The 
populations were determined to be intermediate in most taxonomic char- 
acters, but nearer to feriarum. 

Acknowledgments: The writer wishes to thank Dr. Philip W. Smith 
(Iilinois State Nat. Hist. Surv.) for helpful suggestions and loan of 
comparative material; Drs. Harvey I. Fisher (Dept. Zool., Southern 
Illinois Univ.) and Walter Auffenberg (Dept. Biol., Univ. Florida) 
for constructive criticism; and Mr. Kenneth N. Hovde for loan of com- 
parative material. Transportational facilities were provided by the De- 
partment of Zoology, Southern Illinois University, for which I am very 
grateful. 


DEPARTMENT BIOLOGY, UNIVERSITY OF FLORIDA, 
GAINESVILLE 
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The Egg Mass and Larvae of Plethodon elongatus 
Van Denburgh 


By RoBertT L. LivEzey 


The recorded data concerning the reproductive habits of Plethodon 
elongatus are meager and conflicting. Wood (Copeia, 1934, 4:191) 
briefly described a specimen and two small egg clusters presumably of 
this form from Del Norte County, California, collected November 4, 
1933. (All following measurements are in millimeters.) He stated that 
the eggs were about 100 in number with an egg diameter of approxi- 
mately 3.0 and embryos 1.5 in length. The clusters were small, irregular, 
and closely cemented together with a viscous jelly. Stebbins (1951, 
Amphs. and Reptls. West. No. Amer., Univ. Calif. Press) describing 
two batches of ovarian eggs taken from specimens collected in February 
and November, 1947, gives the vitellus diameter as averaging 3.8 and 
3.0 respectively, and concludes that laying would probably take place in 
spring and early summer. He is of the opinion that Wood’s description 
is of an abnormal deposition or of some other form. The following 
data support this view. 

During a collecting trip in Del Norte County on July 27, 1958, a 
single cluster of salamander eggs was found, attended by an adult female 
of Plethodon elongatus, in a small cavity under a redwood post lying at 
the edge of the road, 2.9 mi. E. U.S. Highway 101 from the town of 
Smith River along the Divide Road at an elevation of 800 feet. Three 
other adults were located in the rock rubble of the road fill and under a 
piece of partially buried redwood bark. In all cases the soil was only 
slightly damp. 

The mass consisted of ten, slightly ovate, eggs in a grape-like cluster 
attached to a common central peduncle by pedicels about 3 to 4 long 
with the common central peduncle fastened to a slight depression in the 
underside of the post. The mass hung down into a concavity in the earth 
in which the adult was resting. Each egg contained a well developed 
larva which, it is estimated, would hatch in three to four weeks. 


Each egg consisted of the larva surrounded by the embryonic capsule 
and two relatively thin jelly envelopes. The outer envelope was slightly 
thicker, of a less dense consistency and less transparent that the inner, 
separating easily and cleanly from the latter. Measurements of the 
various components surrounding the larvae were as follows: embryonic 
capsule 8.25 to 10.59, av. 9.27; diameter of inner envelope 8.32 to 
11.18, av. 10.02; thickness of inner envelope 0.18 to 0.60, av. 0.37; 
diameter of outer envelope 9.10 to 12.10, av. 10.35; thickness of outer 
envelope 0.12 to 0.73, av. 0.46. 


A larva of average size measured 24.0 in total length, with a head 
length of 4.0 and tail length of 8.5. The diameter of the eye was 1.4 
with the pupil 0.34. The cream colored yolk sac was 3.6 in diameter. 
Gills were tri-lobed, 2.5 to 3.5, with a variable number of projections on 
the main branches and between right and left sides of the animal. Pig- 
mentation consisted entirely of various sized reticulate melanophores, 
forming a basic two-striped pattern. On each side a heavily pigmented 
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Fig. 1. Larva removed from jelly envelopes to show pigmentation 
pattern. 10.5x. 


dorso-lateral stripe ran from the tip of snout, through eye, along body, 
and covered the lateral surface of tail. This concentrated pigmentation 
graded off to scattered melanophores on the side of the head anterior 
and posterior to eyes, leaving a pigment-free area below the eye. On the 
body the pigmentation similarly was less ventrad to scattered spots on 
the upper region of the yolk sac. The appendages were moderately 
pigmented on the upper surfaces, but clear on the undersides. Top of 
head was moderately pigmented, mainly between, and just posterior to, 
the eyes. This broadly pigmented area of the head narrowed into a thin 
lightly pigmented vertebral stripe extending to about the attachment of 
the hind legs. The dorsal surface of tail was pigment-free as was the 
ventral surface of head, body and tail. Fig. 1. 


SACRAMENTO STATE COLLEGE, SACRAMENTO, CALIF. 
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NOCTURNAL ACTIVITY OF SOME SPECIES OF HORNED 
LIZARDS, GENUS PHRYNOSOMA.—During the summer of 1958 
the author and Pete S. Chrapliwy collected 7 Phrynosoma modestum and 
10 P. cornutum in northern Mexico (12 in Chihuahua, 4 in Coahuila, 
1 in Zacatacas), now UIMNH 43266-75, 43278-84. Three modestum 
were collected in the cool morning hours, one in the afternoon following 
a rain, two at approximately 8:00 P.M. and one at approximately 12:00 
P.M. One cornutum was collected in the morning, four in the afternoon 
after rains, one at approximately 7:00-8:00 P.M., and four at night, two 
of which had been recently killed. Three of the four cornutum were col- 
lected at night during periods of rain and one of the 3 was covered with 
soil as if it had just emerged from the ground. 


These records might be interpreted as indicative of nocturnal habits, 
as indeed Harris (Copeia, 1958: 222) has reported for P. platyrhinos 
on the basis of similar but fewer observations. On the contrary, I believe 
other factors may be responsible for discovery of such a large proportion 
of specimens at night. Among these factors, disturbance is undoubtedly 
important. The major source of disturbance may be moderate to heavy 
rainfall. Another important possibility is the combination of particularly 
cool nights and high diurnal temperatures. This factor would be limited 
to areas such as paved roads that retain heat longer than desert soils. 
Such an area would attract lizards in the same way it does snakes. Harris 
(Joc. cit.) states that his specimens of platyrhinos were taken from an 
asphalt highway at night and that ‘the road was warm; the night air 
cool.” He also states that the maximum diurnal temperature was 89 
degrees F. 

If we consider an animal as being nocturnal, we must assume that it 
is capable of survival through activities performed solely or largely during 
the night. This seemingly is not the case in cornutum, as various authors 
(Chaffee & Sutcliffe, 1930; Crozier & Wolf, 1941; Detwiler & Laurens, 
1921; Keeler, 1930; Meservey & Chaffee, 1927) have shown that its eyes 
are highly adapted for diurnal use. This apparently would hold true for 
the genus as a whole. The Milnes (1950, Amer. Midl. Nat. 44(3): 729) 
state that “. . . enough light must be available for these animals to see 
their prospective food . . .” and that movement is necessary by the pros- 
pective prey, otherwise the horned lizard tends to be unable to locate it 


_ (op. cit.: 720). 


Therefore, it seems that these horned lizards may reasonably be re- 
garded as only facultatively nocturnal, to the limited extent occasioned by 
disturbance or by thermal conditions; and that under the conditions exist- 
ing during most of the season of activity they are strictly diurnal. An 
inference that either of these species is truly (/.e., adaptively) nocturnal 
on the basis of any of the observations reported here or by Harris would 
be unjustified—Kenneth L. Williams, Department of Zoology and 
Museum of Natural History, University of Illinois, Urbana. 
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THE TURTLE PSEUDEMYS SCRIPTA FERAL IN MARYLAND. 
—Mansueti (1941, Proc. Nat. Hist. Soc. Md., 7:43) first reported the 
presence of introduced Psewdemys scripta (troosti) in Maryland. Mc- 
Cauley (1945, Reptiles of Maryland and District of Columbia, pub. by 
author, 25) put P. 5. troosti in his list of doubtful or erroneous records 
and possible additions, and mentioned an 8 inch specimen “from a 
stream in the city of Baltimore.” Both writers considered that this 
turtle might become naturalized in Maryland, introduced by release of 
specimens from the thousands sold annually in pet and department 
stores. This has happened at several localities in the Baltimore area. 
There is a large population of P. scripta (troosti and elegans) observable 
at Lake Roland, Baltimore County. Dozens from this locality have been 
taken by Leo Lemay, among them NHSM-R911, 992 and 1053. Speci- 
mens have been taken from the Prettyboy Dam area and the Loch Raven 
reservoir, both in Baltimore County. A large specimen was taken from 
the Gunpowder River at Belair Road, Baltimore County, in the spring 
of 1957 by Richard Franz. This individual was released in Adams 
County, Pennsylvania, 4 mi. N. of Emmittsburg, Maryland. Mansueti 
(ibid.) records specimens from near Cherry Hill, Baltimore City; the 
lake at Glenartney, Patapsco State Park, Baltimore County; and near 
McMahon Quarry in northwest Baltimore City. 


It is extremely difficult to assign our individual preserved specimens 
to either froosti or elegans, but almost all of the live specimens with 
which I have come in contact have had the red supratemporal stripe 
usually associated with elegans. Reed, in a mimeographed list of Mary- 
land turtles (1956, Contr. to Herp. of Md. and Delmarva No. 7), listed 
P. 5. scripta among the indigenous forms and gave the range as “Mary- 
land and Virginia, south to northern Florida.” His basis for thus ex- 
tending the range of scripta is a specimen from “Little Falls, N. of 
Snake Island. Apr. 2, 1956. Wm. Witt. (USNM-137496).”” Mr. John 
Legler kindly checked the identification of this specimen for me and 
verified it as P. 5. scripta. I have never seen or heard of another speci- 
men from this state with the heavy, strongly sculptured shell and vertical 
postorbital markings of typical scr7pta, and I consider this specimen from 
“Little Falls’ to be an introduced one. For some strange reason Reed 
placed the above mentioned froosti records of Mansueti and McCauley 
under the subspecies seripta in his list. I fail to see how any of the three 
subspecies discussed here can be viewed as native to Maryland; only the 
range of scripta comes even remotely near our borders. 


It seems, then, that Psewdemys Scripta elegans and P. 5. troosti (and 
perhaps P. 5. scripta) are feral in some parts of Maryland. In at least one 
locality, Lake Roland, they are in “‘sympatric’’ association. It is possible 
that any turtle species handled on the commercial pet market may be- 
come established in our large bodies of water.—John E. Cooper, Depart- 
ment of Herpetology. Natural History Society of Maryland, and Balti- 
more City College, Baltimore, Maryland. 
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| A New Frog of the Genus Plectrohyla from the 
| Sierra de los Tuxtlas, Mexico 
' By GEORGE B. RABB 
Included in a small collection of amphibians and reptiles made in 

j 1954 by Byron Harrell and R. E. Edwards on the Sierra de los Tuxtlas 

in eastern Veracruz, Mexico, is a unique frog of the genus Plectrohyla. 
' The genus thereby becomes another Chiapan herpetofaunal element re- 
; presented west of the Isthmus of Tehuantepec in this isolated volcanic 
range. For the species I propose the name 

Plectrohyla pycnochila, sp. nov. 

| Type: AMNH, A 62667, an adult male collected near Coyame, Vera- 
cruz, Mexico, at about 1300 feet, in July, 1954, by Byron Harrell. 
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ne ' Pl. 1. Type of Plectrohyla pycnochila, AMNH. No. A 62667. Snout 

le to angle of jaw 18.2 mm. 

. Diagnosis: A moderate-sized member of the genus characterized by 

1 its combination of a blunt prepollex bone, noticeably webbed fingers, 
bulging lips, inner metatarsal fold, prominently tubercled back, exposed 

tympanum, and lack of vocal slits. 

Description of the type: All measurements in mm. A male measur- 
ing 52.5 from snout to vent. Forelimbs stoutly developed with large 
terminal disks; disk of third finger 3.4 at its greatest width. Webbing 
mostly confined to areas between metacarpals but is slightly beyond 
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distal ends of metacarpals between third and fourth fingers. Prepollex 
separated distally from first finger. Underneath old skin the surface of 
prepollex and sides of first finger are spinose, but not blackened. The 
dissected prepollex on right side reveals a bone displaying little tapering 
toward its blunt distal terminus. A radiograph of the hand illustrating 
the prepollex bone has been published elsewhere. Miller, (1957, Syst. 
Zool., 6(1): 29-40, fig. 4B). Hind limb rather long: tibia in outside 
measurement 30.5; straight line distance from tibiotarsal joint to tip of 
fourth toe approximately 45.5. Toes with smaller disks than fingers; 
disk of fourth toe 3.1 wide. Between the first three toes broad webbing 
incised to middle of penultimate phalanges on postaxial sides and to 
proximal end of same on preaxial sides; fringing webbing to base of 
disks. Most of antepenultimate phalanx of fourth toe is beyond level 
of incision; fringe falls short of disk. Broad webbing extends to distal 
end of penultimate phalanx of fifth toe. A flap of skin along preaxial 
side of metatarsal of first toe. An inner metatarsal tubercle (upon the 
prehallux) and a tarsal ridge. 

Widely separated tubercles of conspicuous size occur on skin of tibial 
and tarsal segments of leg and posteriad from shoulder region on back 
and side. Ill defined tubercles on thigh and similar larger but indistinct 
formations on forearm. Skin of head region smooth but many yellow 
glands visible macroscopically from eyelids to shoulder region. Skin of 
belly and underside of thigh granulose; that of chest and throat displays 
small tubercles. A supra-anal flap. 

Head outline generally rounded in dorsal view; maximum width 
19.8. Snout somewhat blunt, canthus rostralis distinct but not sharp. 
From the side, the height of snout at level of nares (5.2) is almost as 
great as the distance projected from tip of snout to anterior edge of eye 
(5.5) and is greater than eye to nostril distance (4.5). The appearance 
of jowls is given by thick and pendant upper lips (to which the specific 
name refers). Diameter of eye large (6.2), twice that of tympanum. 
Tympanum distinct, but its dorsal rim is partly covered by a fold extend- 
ing from back of eye to forelimb. 

Maxillary teeth number 36 on a side; five vomerine teeth on right 
side and three on left in slightly curved patches separated by a distance 
of one and a half choanal diameters. No vocal sacs or slits. 

Coloration in alcohol gray-brown dorsally, head somewhat lighter in 
tone. Undersides lighter gray, approaching a dirty cream color on ventral 
sides of forelimbs, chest and throat. 

Relationships: The nature of the prepollex bone, the short high snout 
with thick lips and the lack of vocal slits indicate that the closest relative 
of the present species is P. Jacertosa Bunzahem and Smith (1954, Her- 
petologica, 10(1) :61-66.) a Chiapan form likewise known only from the 
type. The nature of the lips in both forms is possibly seasonally or 
sexually variable. The larger size, greater number of teeth, relatively 
longer legs, distinct tympanum pustulate skin, finger webbing, and 
inner metatarsal fold of P. pycnochila distinguish it from P. lacertosa. 

One of the associates collected with Plectrohyla pycnochila was Pseu- 
doeurycea werleri, a salamander previously known only from higher 
altitudes in the Sierra de los Tuxtlas. It may be inferred from this and 
the more montane preferences of the southern Plectrohyla that P. 
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pycnochila will be found ‘to have an extensive vertical distribution in 
these mountains. Firschein and Smith (1956, Herpetologica, 12(1): 
17-21) have postulated that the coolness of the rain forest in this area, 
which they have designated the Catemacan, may permit great altitudinal 
range for certain amphibians that are elsewhere limited to cloud forest. 

Although this new species extends the range of the genus northward 
and to the west of the Isthmus of Tehuantepec, the genus remains un- 
known from the northern Mexican plateau proper, where it seems to be 
replaced by species of the related Hyla robertsorum-bistincta group, Rabb 
and Mosimann, (1955, Occ. Papers Mus. Zool., Univ. Mich., No. 563: 
1-9). 

I wish to thank Richard G. Zweifel for checking certain features of 
the type. W. E. Brudon, staff artist at the Museum of Zoology, Univer- 
sity of Michigan, contributed the photograph. 


CHICAGO ZOOLOGICAL PARK, BROOKFIELD, ILLINOIS 





A SECOND RECORD OF THE GLOSSY WATER SNAKE IN 
NORTH CAROLINA.—Reports of the glossy water snake, Natrix rigida 
(Say), are scarce in North Carolina, the single recorded specimen being 
taken 2 mi. N. Maysville, Jones Co., March 27, 1954 (Schwartz and 
Etheridge, Herpetologica, 1954, 10: 170). According to reports by Rich- 
mond (Herpetologica, 1940, 2: 21), the form occurs in moderate abun- 
dance in New Kent Co., Va. Aside from Richmond's reports, records of 
rigida north of South Carolina are rare. 

On May 20, 1958, a large female rigida, 794 mm. in total length, 
was collected by highway maintenance workers in a canal alongside U. S. 
Highway #421, 3 mi. N. Carolina Beach, Federal Point Township, New 
Hanover Co. It was taken to Mr. George Tregembo, owner of the 
“Tote-Em-In Zoo” near the beach, where I discovered it several days 
later. The scale characters are typical: Dorsal rows at mid-body, 19; ven- 
trals, 141; caudals, 58. 

A large number of specimens from the serpent-rich New Hanover 
and surrounding counties passes through Mr. Tregembo’s hands during a 
collecting season; therefore, he has had the opportunity to observe most 
of the herpetofauna of that region. He thought that a smaller specimen 
of rigida had come to his attention some months before, but was not 
sure of its identity. 

The specimen is now in the North Carolina State Museum of Natural 
History, Raleigh (Number—58-7-8). 

Appreciation is extended to Mr. Roger Conant who supplied refer- 
ences to the earlier records of the species and confirmed the identifica- 
ines . M. Palmer, Atlantic Christian College, Wilson, North Caro- 
Mma. 
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NOTES ON SOME TEXAS HERPTILES.—Since early in 1957 I 
have had opportunity to collect amphibians and reptiles in various parts 
of Texas. Several noteworthy observations have been made. The greater 
part of the collection is deposited in the Witte Memorial Museum, San 
Antonio. My deepest gratitude is due to Mrs. Ellen S. Quillin, Director 
of the Witte Museum, for encouraging the collecting; to Mr. Gibbs 
Milliken, Curator of Natural History, and to Mr. Jack Reid of San 
Antonio for aid in the field. 

Plethodon glutinosus albagula Grobman. One from Madla’s Cave, 
2 mi. N. Helotes, Bexar Co., and two from Dead Man’s Cave, 10 mi. 
N. Boerne, Kendall Co., were examined for the light throat characteristic 
of albagula. In life there was no appreciable difference in the shades of 
the throat and belly, but immediately after preservation the throat became 
noticeably lighter. 


Scaphiopus couchi Baird. A specimen taken on highway 21, 14 mi. 
NE San Marcos, Hays Co., disgorged many young land snails (Balimulus 
dealbatus) in the collecting jar. There is apparently no note in literature 
of S$. couchi feeding on mollusks. 

Eleutherodactylus latrans (Cope). A Barking Frog from Madla’s 
Cave fed on Cave Crickets in captivity. A much larger male sharing the 
terrarium later did not take cave crickets, but disgorged a few land snails 
(Bulimulus and Succinea). 


Cnemidophorus tigris marmoratus Baird and Girard. During the 
annual meeting of the Texas Herpetological Society on the banks of the 
Rio Grande, 35 mi. NW Laredo, Webb Co., in March, 1958, many of 
these attractive Whiptails were collected. Our party took three, of which 
I obtained two. The species has not hitherto been recorded farther south 
in Texas than Val Verde County. The present record extends the known 
Texas range approximately 150 linear miles to the southward. 

Kinosternon subrubrum hippocrepis Gray. The Mississippi Mud 
Turtle has not heretofore been reported from Bexar County. An adult 
female was collected in a ditch on Brooks Air Force Base. It was found 
active at night as were Kinosternon f. flavescens and Chelydra s. serpen- 
tina with which it was associated. The specimen agrees with descriptions. 

Graptemys pseudogeographica (Gray). It is curious that the False 
Map Turtle has not been reported from Bexar Co. There is a well- 
established colony of pseadogeographica along the San Antonio River on 
the south edge of San Antonio. A juvenile specimen was taken January 
1, 1958.—R. Earl Olson, Asst. Curator Nat. Hist., Witte Memorial Mus., 
San Antonio, Texas. 
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A New Sphaerodactylus from Guantanamo, Cuba 
By CHAPMAN GRANT 


My collections from the north and south coasts of Oriente, Cuba 
show that forrei occurs on both coasts, averaging darker on the north 
coast. At Guantanamo on the south coast, occurring with forre/ is a 
distinct species which may be called 


Sphaerodactylus alayoi,* sp.nov. 
Type—UIMNH 44215, adult female, Guantanamo Naval Base, 
U.S.N., Oriente, Cuba, Nov., 1957, C. Grant. Paratypes, 24 females, 


44216-39; 6 males, 44240-5. Most of the paratypes collected Jan., 1958 
by Lt. Andrew Spielman, U.S.N., same place. 


Diagnosis.—One of 2 Oriente species having three bands across body 
between fore and hind legs. Females differ from ftorrei in having a more 
stable pattern of black and white crossbands with few if any white dots 
and without a dim stripe in center of white bands. Males differ from 
torrei by passing directly from banded to clear gray without intermediate 
spotted pattern. Hatchlings have white bands wider than black bands 
which is the reverse of torre. Both species differ from drapetiscus, from 
Matanzas and Habana provinces, in having the ear opening at center of 
dark head band, whereas drapetiscus has the dark head band behind the 
ear. Hatchling drapetiscus has prominent head and neck bands only, 
whereas the body and tail bands disappear Hatchling torre? and alayoi 
have vividly contrasting black and white bands from head to tip of tail. 
These bands gradually change to the adult pattern all over the body at 
the same time. 


Description of Type.—Habitus, squamation and size as in forrei. 
Colorpattern; banded white and black; black bands split without leaving 
intervening dark spots or dark-bordered white spots except in neck band; 
2 white stripes from snout to occiput; narrow black band across head 
just behind eyes, constituting the anterior edge of the first white band. 
Actually the dark bands become black along their anterior and posterior 
edges, consequently this first narrow dark band is the concentration of 
the migrating black from the anterior part of the head; then follows the 
first white band, then the narrow black edge of the dark band which 
includes the ears; this band is edged with black, followed by a white 
band at base of head which is followed by another black-edged dark 
band at neck. It is this second band which usually includes two white 
spots as in type. Three more black-edged dark stripes occur between 
insertions of fore and hind legs and several more on tail. The 6 white 
crossbands occur; 1, just behind eyes; 2, at neck; 3, at shoulders; 4, 
anterior to center of body; 5, posterior to center of body; 6, at insertion 
of hind legs; six more on tail. 





*Named in honor of Dr. Pastor Alayo Dalmau, head, Dept. Zoology, 
Univ. de Oriente and Director, Museo “Charles T. Ramsden’”’ of the 
Univ. de Oriente, Santiago de Cuba, Oriente, Cuba, in recognition of 
his valuable work in Cuban herpetology and his cordial help in loaning 
valuable specimens and in compiling important data. 
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Fig. 1. Left, torrei; stippled areas are some shade of dark brown, 
varying individually; frequently a third or median light stripe from 
snout, between the two shown in drawing; note that the bands which are 
black in hatchlings, lower center of Fig. 1, split centrally, forming a pair 
of narrow black bands enclosing what has now become the brown back- 
ground, which in turn usually enclose two white spots with black edges, 
or dark dots. The white bands frequently have a central shadowy mark. 
The tail is subject to so many variations, exclusive of spots, that it is left 
blank in the drawing. The white rings on tail become increasingly pure 
white distally. There are occasional confused or scrambled patterns. 
Right, alayoi; stippled areas white, black bands darker than in forre/; 
no shadowy thin stripe in center of white bands; no median head stripe; 
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In contrast, the adult female sorre/ usually has a third white head 
stripe from snout to level of eyes (not indicated in the drawing); many 
of the dark bands include two dark spots or white spots surrounded by 
black; white bands frequently have a brown shadowy central stripe; the 
entire pattern is occasionally scrambled. I have not seen a scrambled 
pattern in alayoi. Male torrei pass from the black and white hatchling 
pattern, through a pattern similar to the adult female; thence to a spotted 
pattern which was originally the basis for the name gibbus which, of 
course, is mot a species, but an intermediate pattern. Lastly the male 
becomes clear gray, lighter ventrally. Hatchlings of both sexes have the 
same number of bands as the adults; the white bands being of the same 
width as the black bands; in a/ayoi the white bands are wider propor- 
tionally than the black. 


The following table illustrates the location of white spots in the 
five bands of adult females. The bands are numbered 1 through 5, be- 
ginning with the dark band which crosses head and includes the ears. 


White spots only alayoi torrei 
on band No. 26 females 82 females 
1 1 1 
2 21 5 
tA aie 2 0 
2,3 &4 2 5 
y ME te 0 71 


Albert Schwartz, ‘A new gecko of the Sphaerodactylus group from 
Cuba.” Proc. Biol. Soc. Wash., 71, Apr. 11, 1958: 27-36, describes S. 
decoratus drapetiscus from Habana and Matanzas provinces, Cuba. His 
paper demonstrates that decoratus is a species confined to the Bahamas, 
the males of which were described as S. gibbus. Male decoratus differ 
radically from male torre and alayoi. Banded species fall into two 
groups; those with two body bands as spielmani of Cuba and stejnegeri 
(Grant, Copiea, 1949: 74-75, Pl.) of Haiti; and those with three body 
bands, decoratus, torrei, alayoi and drapetiscus. The number of bands is 
fixed in each group. It is therefore not understood why Schwartz, p. 28, 
should consider the possibility that stejnegeri and decoratus might be 
conspecific. On p. 32 he states that torre: has typically “two or three 
wide transverse black bands.” S. torre’ always has 3 body bands. If he 
had Cuban specimens with two body bands he was referring to spielmani. 
S. drapetiscus is specifically distinct from the other banded species men- 
tioned herein in that the young have only one black band on the neck 





entire brown band including black edges is same width as white bands 
instead of wider as in /orrei; no scrambled patterns. Center, upper, same 
band relatively as below, showing an example of the occasional scramb- 
led pattern found only in forre?. Center, lower; central bands of hatch- 
lings of either sex. Right and left halves represent pattern of adjacent 
adults. Note wider white bands of alayoi and white speck and wide 
dark band of torrei. 
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Fig. 2. Above rule all sorrei; 3 left typical female adult pattern; 
extreme right male passing from female to spotted pattern; next left, 
male in adult gray pattern. Below rule, all from Guantanamo; extreme 
right typical female alayoi; next left typical torre/; center, underside of 
alayoi; next left, male alayoi losing bands without passing through a 
spotted phase; extreme left, male approaching clear gray phase. 
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which splits in the adult into a pair of black bands; at base of head is 

another black band, narrow in the young, occurring behind the ear 

opening. In the other banded forms the ear opening occurs centrally in 

the black head band. S. drapetiscus is distinct from other Cuban forms. 
RT. 1, BOX 80, ESCONDIDO, CALIF. 





Another new Sphaerodactylus from 
Guantanamo, Cuba 
By CHAPMAN GRANT 


While at the U.S. Navy Base at Guantanamo, Cuba, collecting with 
Lt. Andrew Spielman, U.S.N., I took two small Sphaerodactyls and later 


Lt. Spielman sent me two more which differ from any known form and 
may be called: 


Sphaerodactylus ruibali sp.nov.* 

Type.—Adult male, U.S. Naval Base, Guantanamo, Oriente, Cuba, 
Nov., 1957, C. Grant. UIMNH No. 44246. Paratypes, adult female, 
same data No. 44247 an adult male and a juvenile, Nos. 44248-9, Lt. 
Spielman, Jan., 1958. 


Diagnosis.—Differs from all Cuban forms of this genus in that the 
mature male is devoid of pattern; the female has irregular rows of small 
spots covering several of the fine, lightly carinated dorsal granules; the 
juvenile is faintly barred anteriorly; 17 to 20 dorsals in s-d (standard 
distance; snout to center of eye); labials 4/3. Known only from type 
locality, about 300 feet el. in grassy hills. 


Description of Type.—Adult male; 30 mm. s-v., 4 upper, 3 lower 
labials excluding tiny scales at corner of mouth; head granules very fine, 
coarser on snout, dorsals larger, 17-20 in s-d, lightly carinated; belly 
scales larger, about 11 in s-d, flat, cycloid, slightly imbricating. 


Colorpattern.—Light gray dorsally, nearly white ventrally; in life tails 
chartreuse. Magnification shows tiny melanophores on edges of ventrals. 
Escutcheon 7 scales long and extends nearly to knees. 


A smaller, but mature male has a clear white belly and barely dis- 
cernible remnants of dorsal spots as in female. The adult female has 
about 10 irregular rows of brown spots on dorsum, neck to tail, each 
occupying from 2 to 7 granules and giving the illusion of the dark 
dorsals of motatus, which occurs with it. The immature, 20 mm. s-v., 
differs in having 5 faint narrow, 3 granules wide, brown crossbands; 
one across back of head, one on neck, one anterior to forelegs and 2 
anteriorly on body, all equally spaced; superimposed on this faint cross- 


band pattern is a sprinkling of faint light flecks from neck to root of 
tail. 





*Named in honor of Dr. Rodolfo Ruibal in recognition of his work in 
this genus. 


RT. 1, BOX 80, ESCONDIDO, CALIF. 





Pages 49-60 edited by Dr. H. M. Smith and published privately. 
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HERPTILES FROM SAN LUIS POTOSI, MEXICO.—On August 
2-5, 1958, the senior author collected 103 amphibians and reptiles of 
19 species within a 3-mile radius of the smelter of the American Smelt- 
ing and Refining Co. at San Luis Potosi, San Luis Potosi. The entire 
collection has been donated to the University of Illinois where it is 
catalogued in the Museum of Natural History. The success and pleasure 
of the sojourn was immeasurably enhanced by the courtesies of the 
senior author’s host, Mr. A. L. Olson, manager of the smelter, and Mrs. 
Margaret Steward, hostess of the company’s Club Asarco. 


Spea hammondi multiplicatus (Cope). Fifteen, including one adult 
and fourteen juveniles in late tadpole and in transformation stages. 


Bufo cognatus Say. Eight, including two adults, three halfgrown and 
three recently transformed individuals. 


Bufo punctatus Baird and Girard. Four, varying in s-v length from 
24 to 71 mm. 


Hyla arenicolor Baird. Four, including three adults and one half- 
grown. 

Rana pipiens Schreber. Four. 

Kinosternon integrum LeConte. Two, an adult female and a juvenile. 

Holbrookia maculata approximans Baird. Four, including an adult 
male lacking a blue patch around the lateral abdominal black marks. 

Phrynosoma orbiculare cortezi (Duméril and Bocourt) X orientale 
Horowitz. Nine, by average scale counts and proportions falling between 
cortezi and orientale, much as other specimens from southern San Luis 
Potosi recorded by Horowitz (1955, Amer. Midl. Nat., 54: 213-214). 

Sceloporus cyanogenys Cope. A single juvenile female (42 mm. s-v) 
has thirty-four strongly keeled but moderately mucronate dorsals, two 
subdivided supraoculars, no supraoculars contacting median head scales, 
no dorsal head scales keeled, a neck collar covering four scale lengths, 
pores 9-9. The gular region, having a pattern which is partially diag- 
nostic in immature specimens, is mostly bluish, with fine, scattered light 
blue flecks not sharply distinguished from the surrounding color; no 
parallel paraventral gular line. 

Unfortunately no juveniles of this or related species are available 
for comparison, and descriptions in the literature are inadequate for 
proper comparisons. The juvenile scale characteristics such as keeling, 
mucronation, and perhaps even size and contacts, are subject to consider- 
able change with growth. The body scales are more strongly keeled than 
in any of the other species to which the specimen conceivably could be 
referred; it is likely that with maturity the mucronation would increase 
and certainly proportions of the head scales would change; the collar 
would remain basically the same, but the dorsal pattern otherwise would 
change considerably. 

The specimen presumably does not represent serrifer cariniceps, since 
it lacks the cranial keels and contact of supraoculars and frontals; its 
habitat is likewise not occupied by serrifer, a lowland species. It does 
not represent torquatus melanogaster, since the collar is broad and unin- 
terrupted, the femoral pores much too few and the supraoculars sub- 
divided. The dorsals are too large for either dugesi or jarrovi. No other 
species have been reported from the state. Of forms known from ad- 
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jacent states, mucronatus is eliminated by its double row of supraoculars 
and more numerous femoral pores, ¢. torguatus by its single row of 
supraoculars and more numerous femoral pores. 

Allocation with cyanogenys constitutes a geographic range extension 
of 250 miles from central western Tamaulipas and southern Neuvo Leon 
and a morphological range extension of femoral pore counts from a 
minimum of 11 to 9. Otherwise it seems acceptable in that species, 
although no juveniles of cyanogenys have been available for comparison. 
The decisive corroboration, however, has been provided by three im- 
mature and half-grown specimens in the University of Illinois Museum 
of Natural History, from Ciudad Maiz, San Luis Potosi (37961-3), col- 
lected by E. H. Taylor in 1940. These apparently have never been re- 
ported. One is an adult male (96 mm. s-v) with basically the same 
coloration as Texan examples, both dorsally and ventrally; back uniform 
olive, unmarked. Two supraoculars are unequally subdivided in one, 
whereas in the others they are undivided and large; supraoculars not in 
contact with median head scales; dorsal head scales not keeled; collar 
3-4 scales long; no dark dashes along keels of dorsal body scales in any 
specimen; femoral pores 10-11, 14-14, 17-17. 

Sceloporus grammicus disparilis Stejneger. Four typical adults and 
sub-adults. 

Sceloporus jarrovi minor Cope. Sixteen, varying in s-v length from 
43 to 87 mm. The pattern variation in 10 adult males is surprisingly 
great. In two the collar is but 3 scales long, in others 4-7 scales; in two 
freshly-shed 75 and 85 mm. adults the back is pale blue, without trace 
of red, whereas in others at least a tinge of red is evident over most of 
the back; in five the red is prominent, and in one of these the extent 
of red suffusion almost matches that of jarrovi erythrocyaneus Mertens 
from Querétaro (1950, Wochenshr. f. Aq.-Terr. Kunde, 44: 12-15, col. 
pl.). The extent of variation in color in this series approaches that of 
three subspecies—erythrocyaneus, minor and immucronatus. Since the 
locality is intermediate between the established ranges of these forms it 
may be presumed that the populations occurring there are intergrades. 
The name minor is applied here chiefly because the average approachés 
that form more closely than either of the others. 

Sceloporus torquatus melanogaster Cope. Nine, varying in s-v length 
from 53 to 105 mm., all with the typical pattern including a widely 
broken collar. 

Sceloporus spinosus spinosus Wiegmann. One large, typical adult 
male with 9-10 femoral pores. In life bright red areas were present on 
the infralabial region, below the ear, and extending from ear along the 
free edge of the scale flap covering the lateral nuchal pocket where the 
skin as well as the small scales were bright red in contrast to the other- 
wise drab color. 

Cnemidophorus sacki communis Cope. Seven, including four adult 
males with pink throat, blue abdomen, and a light-speckled brown dor- 
sum lacking or nearly lacking all trace of lines. 

Hypsiglena ochrorhyncha jani (Duges). One juvenile. 

Masticophis flagellum lineatulus Smith. One large adult with typical 
markings contained in the stomach a chipmunk-like mammal with head 
and fore-parts digested, and an undigested, large, 3-in. smooth cater- 
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pillar, green with a row of ocelli along back. 


Thamnophis cyrtopsis cyrtopsis (Kennicott). A single typical sub- 
adult. 


Thamnophis melanogaster canescens Smith. Eleven, all with a narrow 
midventral black stripe. 


Crotalus molossus nigrescens Gloyd. A small subadult with typical 
markings.—Chapman Grant and Hobart M. Smith; Route 1, Box 80, 
Escondido, Calif.; and Dept. of Zoology and Museum of Natural His- 
tory, University of Illinois, Urbana. 


IDENTIFICATION AND DESCRIPTION OF SPHAERODAC- 
TYLS.—Species of this genus are usually about two inches long s-v., 
crepuscular, retiring and easily overlooked; very rapid in movements; 
difficult to capture and easily mutilated. Diligent search is required to 
obtain a sufficient series to include ontogenic, sexual and individual color- 
pattern differences which may be vital for identification when comparison 
with a comprehensive series of specimens which have been checked with 
the type or paratypes is impractical. Original descriptions are frequently 
so incomplete regarding truly diagnostic features as occasionally to call 
for logic for a final, if unsatisfactory, decision. Some of the oldest 
descriptions are better than modern ones. The following 8 points are all 
diagnostic, but frequently few of them are included in a description 
which is, however, meticulous in describing characteristics of head scales, 
labials, etc., which are common to many species and so small that describ- 
ers frequently interpret them differently. 


1. Locality. One species may occur in a circumscribed area, without 
apparent physical or ecological barriers, in company with a widely ranging 
species. S$. beattyi alone occupies Buck Island, which is less than a half- 
mile in diameter and lies off the north coast of St. Croix, V.I. It also 
occupies a small section of the shore of St. Croix (together with other 
species) immediately adjacent thereto, but nowhere else on St. Croix. I 
found oxyrhinus only on a mile of beach on the north shore of Jamaica, 
in company with other wider ranging species, but it is recorded from 
other small areas in Jamaica as well. Therefore, a species described from 
Merida, Yucatan, would probably differ from one taken in Veracruz, 500 
miles distant. 


2. Size. Length, snout to vent, is diagnostic provided a series includes 
several adults of each sex. A difference of 5 mm. s-v is a contributing 
diagnostic factor. 


3. Colorpattern. Ontogenic, sexual and individual differences require 
an adequate series of age groups, representing both sexes and individual 
variations. 


Lack of sufficient specimens led to the description of three ‘‘species,”’ 
based on different age-sizes of cinereus. The very young were named 
elegans; the full-grown, but not fully colored, were named intermedius. 
S. elegans had been dropped by herpetologists many years ago, but it was 
reactivated by Schmidt and Inger (Living reptiles of the world, Hanover 
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House, Garden City, N.Y., 1957, :73), “. . . Sphaerodactylus elegans 
shares with a chameleon the title of the smallest living reptile. As one 
herpetologist puts it, this gecko, which reaches a maximum total length 
of one and a third inches, is shorter than its own printed scientific 
name. 


Long preserved specimens may be badly faded. Certain colors men- 
tioned in descriptions may have faded in available material. 

4. Size of dorsal scales. Barbour originated the term ‘‘standard 
length’ or ‘‘distance,” “‘s-d;’” meaning the distance between tip of snout 
and center of eye. (A longer and equally fixed measure and hence more 
accurate would have been, snout to center of ear.) The s-d is superim- 
posed on the dorsum and a count made of how many dorsals are contained 
therein. This gives the diagnostic relative size of scales. The fallibility 
of the s-d count is that heads of hatchlings are proportionately larger 
than adults. This led Barbour to state, correctly enough, that “elegans,” 
later discovered to be the hatchling of cinereus, had 24 to 25 dorsals in 
s-d. He also, correctly enough, gave 18 in s-d for “intermedius” and 
cinereus, the fully grown but intermedially colored and the fully colored 
adult respectively. Needless to say, the difference in the counts 24 and 18 
would be diagnostic in specimens of the same age. Another more difh- 
cult count is the number of rows around midbody, but this is seldom 
resorted to and is usually unnecessary. 


5. Shape and surface of dorsolateral scales. In different species they 
may be flat, keeled, bead-like, granular, ridged, juxtaposed, imbricating 
or rarely there may be one or more middorsal rows of much smaller 
scales. Scale form is very specific. A species with juxtaposed scales could 
not be a subspecies of a form with imbricating scales, nor could one 
species have two types of dorsolaterals. Several species with one or the 
other of the above types of scales may occupy the same area without 
interbreeding, which indicates that the genus includes several well defined 
groups. Dependence cannot be given to descriptions of fine scales, since 
authors conflict. There are sufficient other characters so that the fact that 


dorsals are “very small’ can be accepted and controversial details over- 
looked. 

6. Chest and belly scales. Size and whether or not keeled is diag- 
nostic. Keeled belly scales are known in klauberi and goniorhynchus, but 
keels on chest scales are difficult to detect without oblique light, proper 
magnification and possibly proper condition of the specimen. 

7. Escutcheon. A group of scales which occupies a space anterior to 
vent by two or three rows, in males only. The scales are modified and 
lighter in color than the belly. In first appearance in young males, the 
escutcheon comprises a small patch of light scales, sometimes pigmented 
along their edges. The group gradually spreads outwards to assume a 
shape diagnostic of the adult male of that species. The mature escutcheon 
may be small with uneven edges or compact or with extensions reaching 
well to the knees. The shape and number of scales involved is diagnostic. 

8. Tail. This member may bear specific characters of colorpattern, 
but it is frequently missing or the color fades. Identification can usually 
be made without recourse to the tail—Chapman Grant, R. 1, Box 80, 
Escondido, Calif. 
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New Subspecies of Alsophis From Oriente, Cuba 
By CHAPMAN GRANT 

The north and south coasts of Oriente, the easternmost province of 
Cuba, differ as in other Caribbean islands: tropical on the north and 
desertlike on the south, with a mountain range between. In this distance 
of about 60 miles the ecological influence is shown by the much lighter 
coloring of the reptiles in the south. 

The ontogenetic colorpattern of 17 A. cantherigus adspersus (Gund- 

lach and Peters)* was described (Grant, Herpetologica, 1956, 12: 321- 
22, San Diego Soc. Nat. Hist. 19172-88.) from the north coast in the 
vicinity of Nipe Bay. Fig. 1. 
Fig. 1. Another series, coincidentally also of 17 specimens taken by the 
writer and Lt. Andrew Spielman, U. S. N., near Guantanamo on the 
south coast, shows constant differences morphologically as well as in 
colorpattern. The northern series has more scutes and is much darker 
than the southern form. Fig. 2. 


The counts were made by me under identical conditions. The figures 
denote the mean for each series of 17 specimens. 


tail/body % ventrals caudals 
: aie d of 2 of 2 
BIR © esse bhai ectbadaktes 49 45 169 174 124 119 
SOME: /ohcsg ee 44 42 172 177 Ly, 110 


The tail/body 9% was taken from specimens 250mm or longer, since 
the t/b% of smaller specimens is 40. The southern population has fewer 
caudals, but more ventrals. 


Color pattern: Young from the north coast are uniformly brown with 
dark crossbands about 5 scales apart; the southern young are gray without 
crossbands. Half-grown specimens from the north have lost their anterior 
crossbands which are replaced by a reticulated pattern; posteriorly they 
have turned slate color with the bands now represented by scattered black 
scales replacing the original bands. Medium sized specimens from the 
south are solid tan above and below, except for gray undertails; slight 
streaking along neck wage that those that show relationship with the 
northern population are darker tan or gray posteriorly with occasional 
dark (not black) scales. The dark crown so noticeable in the north is 
reduced or wanting in the south. A person familiar with the genus 
might reassemble all of these specimens according to locality without 
having access to data. 


One specimen from the intervening mountains is intermediate in 
some respects, but exhibits a pattern never seen by the writer in this 
genus: no dark crown; anteriorly reticulated; posteriorly brown (not 
slate); groups of black scales along sides 5 or more scales long, enclosing 
one to 3 light colored scales, forming rosettes; posteriorly the dark spots 
are one scale wide and cross as a band to meet a similar pattern on op- 
posite side, or are staggered; scattered dark scales on tail; dusky venter, 


*The specific name angulifer is superceded by cantherigus. Smith and 
Grant, Herpetologica 14(4) 1958: 215-222 


—— 
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darker posteriorly. 

Dr. Clifford H. Pope visited me 17 April, 1958, and, having viewed 
the specimens, recommended full species status for both the mountain 
and southern forms. I prefer to await more material. 

The southern light form may be called, 

Alsophis cantherigus spielmani, n. subsp. 

Type.—M.N.H., Univ. Ill., No. 42341 Lt. Andrew Spielman, U. S. 
N., March 22, 1958. Guantanamo, Cuba. Paratypes M.N.H., Univ. Ills. 
Nos. 42335-40, 42342-52. 

Diagnosis.—Similar in squamation and habitus to other members of 
the genus in Cuba. Differs from c. adspersus (Gundlach and Peters) in 
having gray instead of slate color posteriorly; absence or greatly reduced 
black crown and anterior reticulation; young solid gray instead of barred. 
From A. c. cantherigus (Bibron) in having light tan instead of dark gray 
or other dark color; tendency towards anterior reticulation. 





Fig. 1. Upper right, adult adspersus showing typical anterior reticulation 
of adult; lower right medium sized specimen showing disappearing bars 
and beginning of reticulation; left, barred young. All show dark shades 
common to northern subspecies. 


HERPETOLOGICA Vol. 15 


Habitat—Known only from the vicinity of Guantanamo, Cuba. 

Description of type—U I M N H 42341 Female; ventrals 169, 
caudals 94, tip broken. (Unbroken female tails 113-116), scales 17-17- 
13; s-v 750 mm. Color pattern; background of entire upper surface light 
tan; underparts light tan except gray under tail; head with a faint dark 
line between parietals and along upper edge of upper labials; head to 
7th middorsal w/o markings, thence a short, faint, broken brown line 
occupying adjacent edges of rows 1-2 and another occupying adjacent 
edges of rows 4-5 each to about 13th ventral; a third series of brown 
blotches on the ends of ventrals to 37th ventral; no evidence of reti- 
culation. 


Fig. 2. Lower right, type of spielmani M.N.H.U.I. 42341 showing ex- 
treme light color and almost complete lack of stripes and complete lack of 
bars and reticulation; upper left, half-grown specimen showing lack of 
bars or reticulation; lower left, young showing light color and lack of 
bars; upper right mountain specimen differs from north and south by 
having most of body reticulated and a row of rosettes along sides. 








